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EXECUTIVE SUMMARY 
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Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for the Chicora Tank 

Farm located near the Charleston Naval Complex (CNC), in North Charleston, South Carolina. 

The tank farm historically provided fuel and lubricants to the Charleston Naval Shipyard. The RA 

was performed under the direction of the South Carolina Department of Health and 

Environmental Control's (SCDHEC's) Rapid Assessment Plan and approval letter dated June 28, 

1999. 

TtNUS performed the following actions during the RA: 

• Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to 

locate utilities line areas, to locate nearby surface water bodies, and to determine surface 

hydrology and drainage; 

• Reviewed the previously prepared Contamination Assessment Report for the Chicora 

Tank Farm to determine boring locations and monitoring well placements; 

• Conducted site survey to identify utilities and to construct a site plan; 

• Performed direct push investigation, collected soil and groundwater samples from 93 

borings for field screening of total petroleum hydrocarbons using an organic vapor 

analyzer; 

• Collected soil and groundwater samples from direct push borings for mobile laboratory 

screening analysis for benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel 

range organics; 

• Installed 15 shallow permanent monitoring wells to approximately 15 feet below land 

surface (bls) and three vertical delineation wells to approximately 35 feet bls; 

• Collected groundwater samples from the permanent monitoring wells for laboratory 

analysis for BTEX, methyl tert-butyl ether (MTBE), and naphthalene using U.S. 

Environmental Protection Agency (USEPA) Method 8260 and polynuclear aromatic 

hydrocarbons (PAHs) using USEPA Method 8270; 

• Collected soil samples for laboratory analysis for BTEX, and naphthalene using USEPA 

Method 8260, PAHs using USEPA Method 8270, total organic carbon (TOC) using 

USEPA Method 415.1, total recoverable petroleum hydrocarbon (TRPH) using USEPA 

Method 9071, and grain size analysis using sieve and hydrometer methods; 

• Surveyed monitoring well for top of casing elevations and collected depth to groundwater 

measurements to evaluate the groundwater flow direction. 
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One groundwater-elevation monitoring event was conducted at the site on September 12, 1999. 

Free product was not detected in any of the monitoring wells. One groundwater sampling event 

was conducted over a 3-day period from September 11 through 13, 1999. Naphthalene was the 

only chemical of concern (CoC) detected above Risk Based Screening Levels (RBSLs) and was 

encountered in six well samples. Concentrations ranged from 30 f.lg/L in CNC42M-03 to 865 f.lg/L 

in CNC42M-10. 

Twenty-one soil samples were collected and analyzed for BTEX and PAHs by a fixed base 

laboratory. Soil concentrations were reported below SCDHEC's RBSLs for sandy soils. 

Site-specific target levels (SSTLs) were calculated for construction worker and surface water 

receptors to evaluate the exposure pathway for groundwater CoGs. Even though naphthalene 

exceeded RSBLs in six groundwater samples, no concentrations of naphthalene exceeded the 

most conservative migration model for the onsite construction worker SSTL. 

Recommendation 

Since the dissolved hydrocarbon (naphthalene) concentrations in the groundwater were detected 

in on-site wells below the SSTLs, corrective action will not be required according to SCDHEC 

guidelines. However, due to the presence of naphthalene above the RBSLs, it is recommended 

that an Intrinsic Corrective Action Plan (I CAP) be prepared for the site. The ICAP should propose 

a short-term monitoring program to verify intrinsic remediation. 
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1.0 INTRODUCTION 
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This Rapid Assessment (RA) was performed by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, 

office located at 1401 Oven Park Drive, Suite 102, Tallahassee, Florida, 32308 (telephone number 850-

385-9899) on behalf of the U.S. Navy Southern Division (SouthDiv) Naval Facilities Engineering 

Command (NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina, 29406 (telephone number 

843-820-7307). Authorization to conduct the RA for the Site was issued by NAVFAC under Contract Task 

Order (CTO) 0105. The RA was performed under the direction of the South Carolina Department of 

Health and Environmental Control's (SCDHEC's) Rapid Assessment Plan approval letter dated June 28, 

1999. Fieldwork necessary to complete the RA was performed from June 28 through September 24, 

1999, by TtNUS. 

1.1 SITE DESCRIPTION 

The Chicora Tank Farm is a 23-acre site located approximately 500 yards west of the Charleston Naval 

Shipyard. The Tank Farm formerly supplied fuel and lubricants to the Naval Shipyard. The tank farm is in 

the city of North Charleston, near the west bank of the Cooper River in Charleston County, South 

Carolina, as shown on Figure 1. The Naval shipyard consists of two major areas: an undeveloped dredge 

materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a developed 

area on the west bank of the Cooper River. The developed portion of the base is on the peninsula 

bounded on the west by the Ashley River and on the east by the Cooper River. The site is located within 

the developed portion of the base as shown on Figure 2. 

The area surrounding the former tank farm is "mature urban," having long been developed with 

commercial, industrial, and residential land use. Residential areas lie to the south and east of the site and 

commercial areas are to the west of the property. A military magnet school is located immediately 

adjacent to the property to the northwest. A site vicinity map, which exhibits structures, vicinity roads, and 

current utilities, is included as Figure 2. 

The Chicora Tank Farm consisted of six cut-and-cover fuel storage tanks. Five of the tanks had a 

capacity of 50,000 barrels (bbl) and one tank had a capacity of 27,000 bbl. The former locations are 

shown in Figure 2. Each tank interior was approximately 25-feet in height and was constructed of 24-inch 

reinforced concrete walls and a domed roof. Each tank was connected to a pump room and had an 

exterior coating of gunite to minimize infiltration of groundwater into the tanks. 
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A subsurface drainage system and containment pond controlled groundwater flow and spill collection 

within the tank farm area. The drainage system consisted of a series of "french drains" which consisted of 

a main drainage pipe underlying the long axis of the site which discharged to the spill containment pond. 

This main drainage pipe had a series of smaller diameter pipes connected to it. These smaller pipes 

extended around each tank and collected groundwater during periods of fluctuations and channeled the 

water to the main drainage pipe and into the containment pond. 

1.2 SITE HISTORY 

The fuel storage tanks at the Chicora Tank Farm were constructed in 1943 and held heavy No. 6 fuel oil 

for use in the boilers of Navy ships. All tanks in the farm were originally used for the storage of No. 6 

except storage Tank 0, which was designed to hold waste oil. In 1960, No. 6 fuel oil stored at the Chicora 

Tank Farm was replaced with another heavy fuel oil, Navy Special Fuel Oil (NSFO). In 1969 the NSFO 

stored in Tanks K, L and P was replaced with Navy Distillate, a lighter diesel-like fuel oil. Tanks N and M 

continued to hold NSFO. Navy Distillate was eventually replaced with Diesel Fuel Marine (DFM). In July 

1988, Tank N was taken out of service due to major electrical problems, which rendered the tank 

unusable. In March 1990, Tank M was taken out of service but remained serviceable. All of the tanks at 

the farm were removed in 1999. 

The interior walls of the tanks at the Chicora Tank Farm were not lined to prevent seepage as the tanks 

were originally designed to hold heavy No. 6 fuel oil, which is too viscous to seep through concrete. Soon 

after the change to storage of Navy Distillate in the tanks, leakage of fuel through the tank wall into the 

pump rooms of Tanks K, L and P was noticed. In 1986, SOUTHDIV commissioned Environmental 

Science and Engineering (ESE), Inc. to conduct a contamination assessment to determine whether the 

observed fuel seepage had resulted in significant soil and groundwater contamination around the tanks. 

Soil samples were retrieved from nine borings drilled within approximately 40 feet of Tanks K, L and P at 

depths of 10-15 feet. Analytical results did not detect the presence of total petroleum hydrocarbons 

(TPH), benzene, toluene, or xylenes in the soil samples. Similarly, the water samples reportedly exhibited 

no petroleum odor and only one sample had a noticeable sheen. Based on these results it was concluded 

that the tanks were not releasing fuel into the surrounding soil. 

In 1986 a fuel spill reportedly occurred from Tank P, which was filled beyond capacity. The fuel reportedly 

flowed down the eastern slope of Tank P. The quantity of fuel released was unknown. On August 11, 

1988, free-phase petroleum product was observed in one of the access manholes of the French drain 

system. Analytical samples of the product confirmed the presence of DFM and NSFO. A site 

investigation was initiated by SOUTHDIV following the discovery to determine the need for a more 
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comprehensive contamination assessment. The investigation included inspection of the site, review of 

existing data, and interviews with key personal. 

On September 19 and 28, 1988, during the site inspections, free-phase petroleum product was observed 

in each of the three french drain access manholes on site. Approximately 2 inches of product was 

observed in two of the manholes, with only a sheen in one. A light sheen was visible on the surface of the 

retention pond and stressed vegetation was also observed surrounding the pond. Upon completion of the 

investigation, SOUTHDIV recommended a preliminary contamination assessment be conducted to gauge 

the extent of subsurface contamination at the Chicora Tank Farm. 

In 1994, a contamination assessment report for the Chicora Tank Farm was submitted by Kemron 

Environmental Services. The report included results of a preliminary contamination assessment report 

(PCAR) dated July 1992, and the finding of four quarterly monitoring events between May 1993 and 

February 1994. The report concluded that no significant leaks from the tanks and pipelines were present 

at the site, although traces of petroleum contamination existed in the soil and groundwater with the 

exception of manhole FD-3 and the spill containment pond. Low levels of petroleum contamination were 

present in the groundwater near Tank P and were likely the result of the fuel overtopping. The report also 

stated that the petroleum contamination was confined to the french drain system, most notably manhole 

manhole FD-3. Detectable levels of TPH were present in one of the french drains (FD-3) due to the 

presence of free-phase petroleum during sampling. The petroleum product was subsequently removed 

and appeared not to recharge. Based on these findings, a "no further action" status was recommended 

for the groundwater and soil at the site. 

1.3 RECEPTOR SURVEY RESULTS 

A survey of the Chicora Tank Farm was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site plan (see Figure 2) depicts the public utilities located 

within the entire Chicora Tank Farm area. Specific information concerning the depth of utilities below land 

surface (bls) is currently unavailable. However, according to facility personnel, utility lines are typically 

located approximately 2 to 6 feet bls (SPORTENVDETCHASN, 1999). The following utility receptors were 

located: 

• Water utility, sanitary sewer utility: A water line originates at the north end of the Chicora Parkway and 

extends to the southeast parallel to the Chicora Parkway along the northeastern edge of the Chicora 

Tank Farm. The water line makes a perpendicular turn to the east of Tank M and runs in between 

Tanks M and N to a point at which it turns to the northwest. The water line continues to the northwest 
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and runs in between Tanks L and P. A sewer line also extends along the Chicora Parkway, runs 

parallel to the water line, and appears to tie into the sewer line distribution near Clements Ferry Road. 

• Storm sewer utility: A storm sewer utility line is located in the area between Tanks L and M 

(northeasternmost tanks) and Tanks P and 0 (southwesternmost tanks). The storm sewer utility line 

exits the Chicora Tank Farm beneath the former location of Tank N. This utility line is approximately 

30 feet to the northeast of the tank area water line and extends parallel to it. 

A survey of groundwater users within a 7-mile radius of Charelston Naval Complex was performed for the 

Final RCRA Facility Investigation Report for Zone H (E/A&H, 1996). According to this report, a survey of 

groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water Resources 

Commission to ascertain the extent of any shallow groundwater usage. Results of the water use 

investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located within a 4-

mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous monitoring 

wells are located within 1,000 feet of the site. The nearest surface water body to the Chicora Tank Farm 

is the Cooper River located approximately 4,000 feet to the north-northeast. 

There are no city, county, or state-zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV 

Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina, 29406 

(telephone number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

The Chicora Tank Farm is located in Charleston County, South Carolina, in the Lower South Carolina 

Coastal Plain Physiographic Province on the Cooper River side of the Charleston Peninsula. The 

peninsula is formed by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical 

of the South Carolina lower coastal plain and is characterized by having low-relief plains broken by the 

meandering streams and rivers, flowing toward the coast past occasional marine terrace escarpments 

(E/A&H, 1996). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of recent or Pleistocene sands, silts, and clays of high organic content referred 

to as the Wando Formation (E/A&H, 1996). Underlying the Wando Formation, increasing with age, are the 

Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is comprised of 
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the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular importance in the 

Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper Marl in most 

regional geologic literature. In more recent geologic nomenclature, the name "Cooper" has been given to 

a group of formations which includes the Ashley Formation, a pale green to olive-brown, sandy phosphoric 

limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity of Charleston 

is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley Formation has been 

reported to be associated with an erosional basin and the entire Cooper Unit, including the Ashley 

Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996). 

Groundwater occurs under water table or poorly confined conditions within the recent or Pliestocene 

deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is 

generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 

minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (E/A&H, 1996). 

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most locales, 

its sandy, finely granular limestone produces little or no water, but instead acts as confining material 

causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee are 

usually less than 300 gpm (E/A&H, 1996). 
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Ninety-three direct push soil borings were advanced at Site 42 under the supervision of a TtNUS geologist 

between July 17 and September 9, 1999 (Figure 3). These borings ranged in depth from 8 to 12 feet bls 

and provided soil samples to characterize the subsurface lithology. Between August 21 and 25, 1999, a 

total of 18 monitoring wells were installed at the site. Fifteen of the wells were installed to an approximate 

depth of 15 feet bls and grab samples were collected to supplement the subsurface lithologic data. Three 

of the wells were installed as vertical delineation wells to a total depth of approximately 35 feet. During the 

drilling process, lithologic samples were collected using a split-spoon sampler to characterize the 

subsurface lithology from 14 to 35 feet bls. A general view of the subsurface lithology is presented in 

Figure 4. 

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil generally 

consists of silty sand and clayey sand to 6 feet bls. Underlying these deposits, clayey sand, silty sand, 

silty clay, and sandy clay were encountered to a depth of 35 feet bls. Boring logs are presented in 

Appendix A 

2.1.2 Site Hydrogeology 

Fifteen shallow water table monitoring wells, CNC42M-01 through CNC42M-05, CNC42M-07 through 

CNC42M-11, and CNC42M-13 through CNC42M-17; and three deep vertical delineation monitoring wells, 

CNC42M-06D, CNC42M-12D and CNC42M-18D, were installed as part of this RA investigation (see 

Figure 3). The shallow monitoring wells were completed to an approximate depth of 15 feet bls. Each 

shallow monitoring well was completed using 10 feet of 0.01-inch machine slotted Schedule 40 polyvinyl 

chloride (PVC) screen that bracketed the water table. The vertical delineation wells were completed as a 

Type Ill monitoring well with 6-inch-diameter PVC surface casing grouted to a depth of 21 feet bls. After 

the grout for the surface casing cured for 24 hours, the borehole was advanced to a depth of 35 feet and a 

2-inch-diameter PVC monitoring well was installed with a 10-foot, 0.01-inch machine-slotted PVC screen. 

Well construction logs for the RA monitoring wells are presented in Appendix A At the completion of the 

well installations, a South Carolina registered professional surveyor surveyed each monitoring well 

location and the top of casing elevation. 
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Groundwater level measurements collected from the shallow monitoring wells indicate groundwater 

generally occurs under unconfined conditions at depths of approximately 5 to 8 feet bls in the site area. A 

complete round of groundwater elevation measurements were recorded from the site monitoring wells on 

September 12, 1999, and is presented in Table 1. Figure 6 presents the groundwater potentiometric 

surface for groundwater elevation measurements collected during the September 12, 1999 field event. 

Based on the potentiometric map, it appears that groundwater flow is toward the north-northeast, toward 

the Cooper River. 

2.2 INITIAL REMEDIAL ACTION 

Concurrent with the site investigation, the Environmental Detachment Charleston (DET) performed soil 

excavation activities to remove any contaminated soil that was discovered during the assessment. The 

areas of contaminated soil were estimated using mobile lab screening data from soil samples collected 

during the DPT investigation. Subsequent to the excavation, soil samples were collected from the walls of 

the excavations for fixed base laboratory analysis to confirm that all of the contaminated soil had been 

removed. Four separate areas of soil were excavated. Two areas were located along the pipeline to the 

north of Tank M and two areas were located to the east of Tank 0. 

One of the excavations near Tank M was L-shaped and centered around soil borings 42GFB55 and 

42GFB19. The other area near Tank M had dimensions of approximately 32 feet by 31 feet and was 

centered around boring 42GFB38. Approximately 2405 tons of soil was removed from the excavations 

along the pipeline north of Tank M. 

One of the excavations near Tank 0 had dimensions of approximately 45 feet by 30 feet and was 

centered around borings 42GFB23 and 42GFB21. The other excavation near Tank 0 had dimensions of 

13 feet by 16 feet and was centered around boring 42GFB89. Approximately 482 tons of soil was 

removed from the excavations near Tank 0. All of the excavated areas are depicted on Figure 5. 

2.3 ASSESSMENT RESULTS 

Ninety-three soil borings were completed as part of the screening portion of the soil investigation at Site 

42. The soil borings for screening evaluation were completed using a Direct Push Technology (DPT) rig. 

Samples were collected to evaluate subsurface soil vapors, soil contaminant concentration (via a mobile 

laboratory), and groundwater contaminant concentrations (via a mobile laboratory). The soil samples 

were collected from a maximum depth of 8 feet bls. The soil and groundwater samples collected for 
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mobile laboratory screening were analyzed for benzene, toluene, ethyl benzene, total xylenes (BTEX), 

naphthalene, and diesel range organics. 

Soil samples collected for fixed base laboratory analysis were analyzed for BTEX and naphthalene using 

U.S Environmental Protection Agency (USEPA) Method 8260; and PAHs using USEPA Method 8270. 

Three samples were collected total recoverable petroleum hydrocarbons (TRPH) analysis using USEPA 

Method 9071, and grain size analysis using sieve and hydrometer methods. In addition, one sample was 

collected for total organic carbon (TOC) analysis using USEPA Method 415.1 The sample collection was 

conducted in accordance with the SCDHEC guidance document "Standard Limited Assessment" (June 

1997). Lithologic logs for each soil boring are presented in Appendix B. The soil boring locations are 

shown on Figure 3 and the assessment results are presented in Section 2.4.1. 

A comprehensive groundwater monitoring event was conducted over a 3-day period from September 11 to 

September 13, 1999. Groundwater sampling was conducted using a peristaltic pump and low flow, 

quiescent techniques. The monitoring wells were sampled in accordance with SCDHEC's guidance 

document "South Carolina Risk-Based Corrective Action for Petroleum Releases" (January 1998). Each 

well was purged of three to six well volumes or until water quality parameters of pH, temperature, and 

conductivity stabilized. The field data sheets are included in Appendix B. A summary of the field 

parameter measurements is presented in Table 2. Groundwater samples were analyzed for BTEX, methyl 

tert-butyl ether (MTBE), and naphthalene using USEPA Method 8260 and PAHs using USEPA Method 

8270. 

2.4 FIELD SCREENING ASSESSMENT 

2.4.1 Soil Vapor Assessment 

Ninety-three soil borings were completed to evaluate soil vapor concentrations as part of the soil 

screening assessment at Site 42. Organic vapor analyzer (OVA) headspace measurements were 

recorded at 1 to 2 foot intervals to the top of the water table. Table 4 summarizes the soil vapor screening 

results. Figure 3 presents the soil boring locations. 

Soil vapor concentrations ranged from not detected to 3,500 parts per million (ppm). Three soil borings 

contained vapor concentrations ranging from 800 to 3,500 ppm. Three soil borings registered soil vapor 

concentrations ranging from 100 to 250 ppm. Soil vapor concentrations ranging from 3 to 80 ppm were 

detected in samples collected from 12 soil borings. 
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The soil vapor assessment was used as a screening method to assist in identifying locations for collection 

of soil samples and groundwater monitoring wells. Soil sample and monitoring well locations were 

determined, in part, based on these data. 

2.4.2 Soil Mobile Laboratory Results 

Soil samples were collected from each soil boring for analysis by a mobile laboratory. The samples were 

analyzed for BTEX and diesel range organics using USEPA Method 8020/8015M. The soil samples were 

selected based on the soil vapor screening results with the additional criteria that the samples originate in 

the vadose zone above the water table. Table 5 presents a summary of the analytical data from the 

mobile laboratory. 

As indicated in Table 4, analytical results from the soil mobile laboratory field screening reported benzene 

below detection limits in all borings. Toluene was detected in samples from two borings with 

concentrations of 45.7 ppb and 24.6 ppb. Ethylbenzene was detected in samples from six borings at 

concentrations ranging from 23.6 ppb to 830 ppb. Naphthalene was detected in nine samples at 

concentrations ranging from 175 ppb to 697 ppb. Diesel range organics were detected in samples from 

eleven borings at concentrations ranging from 289 to 25,900 mg/Kg. 

Twenty-two soil samples were also collected from borings installed within the four excavation areas at Site 

42. The soil samples were selected to define the extent of the excavation boundaries and were based on 

the soil vapor screening results. Benzene was not detected in any of the soil samples collected. Toluene 

was detected in one sample at a concentration of 7.54 ppb. Ethylbenzene was detected in samples from 

five borings at concentrations ranging from 10.3 ppb to 62.0 ppb. Total xylenes were detected in samples 

from five borings at concentrations ranging from 30 ppb to 395 ppb. Naphthalene was detected in six 

samples at concentrations ranging from 77.8 ppb to 321 ppb. Diesel range organics were detected in 

samples from five borings at concentrations ranging from 132 to 15,000 mg/Kg. 

Three soil samples were collected from each of the plume source areas and analyzed for Total 

Recoverable Petroleum Hydrocarbons (TRPH). TRPH was reported at levels ranging between 74.8 

mg/kg to 150 mg/kg. 

The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for 

collection of soil samples for fixed base laboratory analysis and locations for groundwater monitoring 

wells. Soil sample and monitoring well locations were determined in part based on these data. 
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One groundwater sample was collected from each soil boring and analyzed in a mobile laboratory for 

BTEX and diesel range organics using USEPA Method 8020/8015M. Table 6 presents a summary of the 

analytical data from the mobile laboratory. 

As indicated in Table 6, benzene was detected in six of the samples collected from the soil borings. 

Concentrations of benzene ranged from 14.1 ppb to 5.47 ppb. Ethylbenzene was detected in fourteen of 

the samples at concentrations ranging from 5.17 ppb to 87.9 ppb. Toluene was detected in three of the 

samples at concentrations ranging from 5.07 ppb to 84.8 ppb. Total xylenes concentration was reported 

in 20 samples at concentrations ranging from 10.2 ppb to 449 ppb. Naphthalene was detected in 

concentrations ranging from 14.2 ppb to 1,121 ppb. Diesel range organics were reported in samples 

collected from 24 borings at concentrations ranging from 2.95 mg/L to 476 mg/L. 

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying 

locations for permanent monitoring wells for the collection of groundwater samples for fixed base 

laboratory analysis . 

2.5 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.5.1 Chemicals of Concern in Soil 

Twenty-five subsurface soil samples were collected at Site 42 for fixed base laboratory analysis. Twenty

one samples were collected from sampling points in the walls of the excavations described in Section 2.2. 

Four of the soil samples were collected from soil borings installed during the DPT investigation. The soil 

boring locations are shown on Figure 3 and Table 7 summarizes the CoCs detected in the soil samples. 

Although four of the soil samples had CoC levels above laboratory detection limits, none of the soil 

samples had levels which exceeded RBSLs. The RBSL for sandy soils was used to determine 

contaminant concentration limits. Appendix C presents the laboratory analytical reports for soil analyses. 

2.5.2 Chemicals of Concern in Groundwater 

The groundwater laboratory analytical reports for the September 12, 1999, field event are presented in 

Appendix C. Table 8 presents the analytical results for CoCs detected in the groundwater samples. Only 

one of the groundwater CoCs, naphthalene, was detected above the RBSL in six of the groundwater 

samples. Concentrations of naphthalene ranged from 13 11g/L to 865 11g/L. Benzene, ethylbenzene, 
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toluene and total xylenes were also detected in the samples below the RBSL for groundwater. Figure 7 

presents the detected concentrations of naphthalene for the September 12, 1999, sampling event. None 

of the CoGs were detected above method detection limits in the onsite deep monitoring wells. 

2.6 ANALYTICAL DATA 

Soil analytical data generated during this RA are summarized in Table 7. Groundwater analytical data 

generated during this RA are summarized in Table 8. The soil and groundwater analytical reports for this 

RA are included in Appendix C. 

2.7 AQUIFER CHARACTERISTICS AND EVALUATION 

Groundwater levels were measured from the Site 42 monitoring wells on September 12, 1999. The 

groundwater flow direction across each tank area was determined separately. Groundwater flow direction 

in the Tank L area was toward the northeast, and flow in the Tank M and N areas was toward the north

northeast. The potentiometric map for Site 42 is illustrated on Figure 6. The hydraulic gradients for these 

tank areas on September 12, 1999 were determined to be 0.002, 0.0005, and 0.001 feet per foot for Tank 

areas L, M, and 0, respectively. 

As part of the Contamination Assessment Report for the Chicora Tank Farm (Kemron Environmental 

Services, April 1994), aquifer tests (slug-in) were conducted on three shallow monitoring wells to 

determine the hydraulic conductivity of the surficial aquifer. Slug tests were conducted by instantaneously 

removing adding (falling head) a volume (slug) of water from the well and measuring the recovering water 

level with a data logger. The data were then used to calculate the hydraulic conductivity for the falling 

head test. The average hydraulic conductivity for each well was determined by calculating the geometric 

mean of the falling head values. Because hydraulic conductivity data are lognormally distributed, the 

geometric mean was determined to be the most representative measure of central tendency. 

Based on the three aquifer tests conducted at the site, the average horizontal saturated hydraulic 

conductivities were reported to be 1. 7 x 1 o-5 ft/s 2.1 x 1 o-5 ft/s and 5.6 x 10-5 ft/s, yielding flow rates of 

19ft/yr, 49 ft/yr and 127 ft/yr respectively. The reported hydraulic conductivity of 1. 7 X 1 o-5 ft/s was utilized 

for Tank Areas L and M, and 2.1 X 1 o-5 ft/s for Tank Area 0, due to the proximity of the former well used 

for the test to the current assessment area. 

2.8 FATE AND TRANSPORT 
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The Domenico model was the fate and transport model used to determine groundwater site-specific target 

levels (SSTLs) in the risk analysis. The Domenico dilution/attenuation model is presented in the SCDHEC 

guidance docu,ment, South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC 

1998). This model is very conservative in that it assumes an infinite mass, areal source condition through 

which groundwater flows. The model incorporates biological decay effects through a first-order decay 

process; however, this mechanism was ignored because SCDHEC guidance specifies that the decay rate 

must be assumed to be zero if site-specific decay rates have not been determined. 

The impacted groundwater source areas were modeled separately for Tank Areas L, M, and 0. Tank 

Area L was 130 feet (39.6 meters) wide and 6.89 feet (2.1 meters) deep, Tank Area M was 200 feet (61 

meters) wide and 6.17 feet (1.88 meters) deep, and Tank Area 0 was 40 feet (12 meters) wide and 5.26 

feet (1.6 meters) deep; these values are conservative defaults suggested by the American Society for 

Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum 

Release Sites (ASTM, 1997). The maximum source concentrations, as determined from fixed-base 

laboratory analysis of groundwater for each tank area, are assumed to exist throughout the source area, 

further compounding the conservatism of the estimate. 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, and fraction of 

organic carbon in soil (1.7E-05 m/sec, 0.002 ft/ft, and 0.15 g-C/g-soil, respectively for Tank AreaL). The 

soil bulk density (1.55 g/cm3
} and porosity (0.45 cm3/cm3

} were determined using Figures C1 and C3 given 

in SCDHEC (1998), based on the sieve test results for sample 42SLB090304, 86.1% sand and 3.8% clay. 

The site-specific data for all of the tank areas are presented in the Domenico model of Appendix E. 

The following estimates of dispersivity were used in the Domenico model as given in SCDHEC (1998): 

Parameter Estimate 

Longitudinal Dispersivity, ax x/1 0, where x= distance between the point of 

exposure and the source or compliance point 

Transverse Dispersivity, ay aJ3 

Vertical Dispersivity, az aJ20 
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2.9 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN 

The most recent groundwater-gauging event shows that groundwater flow is primarily toward the north

northeast. The current extent of impact is limited to wells CNC42M-02 and CNC42M-03 in Tank Area L, 

CNC42M-07 and CNC42M-10 in Tank Area M, and CNC42M-13 in Tank Area 0. Naphthalene was the 

only compound detected above RBSLs in the groundwater collected from these source wells. Benzene, 

toluene, ethylbenzene, and xylenes were detected at Site 42, but not at levels which exceed the RBSLs. 

The Domenico model was used to predict the distance at which the tip of each source plume is attenuated 

to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. This was done 

by adjusting the time to 10 years (3.15x108 second) and 20 years (6.31x108 second) and solving for 

distance (x) by trial and error. The source area was assumed to be a conservative area, which 

encompassed the wells that contained naphthalene above RBSLs. The distance from the plume source to 

the point of exposure was changed for naphthalene until the required distance that is necessary for the 

concentration to attenuate to the RBSLs was determined. Only the calculated concentrations of 

naphthalene at the source were greater than their respective RBSLs; therefore, this was the only chemical 

for which plume distances were calculated. The model estimates that after 1 0 years, the concentrations of 

naphthalene will be 0.010 mg/L (RBSL) at distances of 0.202 feet, 0.063 feet, and 0.086 feet, for Tank 

Areas L, M, and 0, respectively. Furthermore, after 20 years, the concentrations of naphthalene are 

0.010 mg/L (RBSL) at distances of 0.405 feet, 0.126 feet, and 0.172 feet, for Tank Areas L, M, and 0, 

respectively. The Domenico 10-year and 20-year simulation spreadsheets are presented in Appendix E. 

TTNUSfT AL -99-069/0378-5.4 2-8 CTO 0105 



3.0 TIER 1 AND TIER 2 EVALUATION 

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs 

Rev.1 
10/28/99 

One groundwater-elevation gauging event was conducted at the site on September 12, 1999. One 

groundwater sampling event was conducted over a 3-day period from September 11 to 13, 1999. Free 

product was not detected in any of the wells. The dissolved CoCs that were detected in six of the 

monitoring wells included benzene, ethylbenzene, toluene, total xylenes, and naphthalene. The RBSLs 

were not exceeded for benzene, ethylbenzene, toluene, and total xylenes. Benzene was detected in the 

groundwater collected from monitoring well CNC42M-06 at a concentration of 4.0 J.Lg/L. Ethylbenzene was 

detected in the groundwater collected from monitoring wells CNC42M-07 and CNC42M-13 at 

concentrations of 3 J.Lg/L and 10 J.Lg/L, respectively. Toluene and total xylenes were detected in the 

groundwater collected from monitoring well CNC42M-13 at concentrations of 20 J.Lg/L and 45 J.Lg/L, 

respectively. The RBSL for Naphthalene was exceeded in five monitoring wells, which included CNC42M-

02, CNC42M-03, CNC42M-07, CNC42M-10, and CNC42M-13. Naphthalene concentrations in these 

wells ranged from 13 to 865 J.Lg/L. 

Soil samples from 93 locations were collected between July 9 and August 17, 1999. The samples were 

field screened for BTEX and diesel range organics using a mobile laboratory. The only BTEX compounds 

detected by the field laboratory included toluene at 45.7 ppb, ethyl benzene ranging from 23.6 to 830 ppb 

(detected at 5 sample locations), and xylenes ranging from 120.6 to 2186 ppb (8 samples). Diesel range 

organics results ranged from 289 to 25,900 ppb (11 samples). Soil samples from 21 locations were 

collected between July 29 and August 23, 1999, and analyzed for BTEX and PAHs including naphthalene 

by a fixed-base laboratory. Soil concentrations were below RBSLs for all samples analyzed. Table 9 

presents a comparison of RBSLs to the maximum soil and groundwater concentrations. 

3.2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. The site is the former 

fuel storage area. Figure 1 shows that the site is in an area considered to be "mature urban," having long 

been developed with commercial, industrial, and residential land use. Residential areas lie to the south 

and east of the site and commercial areas are to the west of the property. A military magnet school is 

located immediately adjacent to the property to the northwest. The future use of the property is expected 

to be commercial for the foreseeable future after the property is made available for redevelopment as part 

of the Defense BRAC Act. Future development of the site may also include a parking lot for a local school 
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Drinking water at the site and surrounding properties is provided by the city of Charleston water treatment 

plants. A survey of groundwater users within a 7-mile radius of the CNC was provided by the South 

Carolina Water Resources Commission to ascertain the extent of any shallow groundwater usage. The 

survey identified no drinking water wells that are screened in the shallow aquifer within a 4-mile radius of 

the Chicora Tank Farm. 

Groundwater from the three tank areas generally flows to the north-northeast toward the Cooper River, 

which discharges into Charleston Harbor. Surface water drains into the storm sewer drainage system 

located to the northeast of the Chicora Tank Farm. The nearest storm drain is located approximately 40 

feet northeast of the tank farm. There are no city, county, or state zoning ordinances, as the federal 

government currently owns the CNC. 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity of 

the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC requires 

that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL concentrations are 

examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present the exposure 

pathway assessments for current and future use scenarios. 

3.3.1 On-Site Commercial/Industrial Worker 

An on-site commercial or industrial worker is defined as a business employee who works in a commercial/ 

industrial capacity at the site. The future use of the property is expected to be commercial for the 

foreseeable future; therefore, an on-site worker was considered as a potential receptor. Incidental 

ingestion and dermal contact with impacted soil are expected to be negligible for commercial/industrial 

workers because they are located inside a building. Drinking water at this site is provided by the city; 

therefore, ingestion of groundwater is not a complete exposure pathway. The building foundation is 

assumed to be sufficient to prevent volatilization from both soil and groundwater into a commercial 

building, and there is no history of vapors in the commercial building. It is unlikely that any additional 

exposure pathways will exist for future on-site workers; therefore, no complete pathways exist for either 

current or future commercial/ industrial workers. 
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An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors 

would have the same exposure pathways as commercial workers, but their exposure duration would be 

much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical 

intake would not drive risk or cleanup levels at the site. 

3.3.3 On-Site Construction Worker 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurface utilities. On-site construction workers could be 

exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact 

with soil, and incidental ingestion of soil. There is no soil impact above RBSLs at the site. On-site 

construction workers could be exposed to constituents in groundwater by the following pathways: 

inhalation of volatiles from groundwater, dermal contact with groundwater, and incidental ingestion of 

groundwater. There are several utilities in the areas surrounding the source plumes. These utilities 

include water, storm sewer drains and electrical conduits. Therefore, the point of exposure location for the 

on-site construction worker was considered to be at the source. 

3.3.4 On-Site Resident 

An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commercial facility; therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-Site Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property on which a 

residence could be built. A residential area lies to the east of the Chicora Tank Farm across Chicora 

Parkway. This residential area is hydraulically downgradient of the facility. However, it is currently 

serviced by city water, therefore, it was not considered as a potential receptor for contamination from the 

Chicora Tank Farm. 
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A retention pond is located at the northwestern end of the property. The retention pond is approximately 

600 feet, 1200 feet, and 1350 feet from the source areas for Tanks L, M, and 0 respectively. Based on 

the groundwater flow directions calculated during the RA field investigation, the retention pond appears to 

be lateral to gradient. However, since groundwater flow data taken from the Kemron CAR indicates that 

groundwater flow has historically been to the northwest, this exposure pathway was considered for 

ingestion of surface water. 

The Cooper River is located approximately 3860 feet, 3700 feet, and 4400 feet downgradient of the 

source areas for Tanks L, M, and 0, respectively, to the north-northeast. However, the retention pond 

referenced above was used to determine the SSTLs as it is much closer to the source and would provide 

much more conservative values for SSTLs. SSTLs were calculated for the Cooper River and are provided 

in the Appendix E for reference. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate SSTLs for the site. 

3.5 SITE-SPECIFIC TARGET LEVELS 

Soil SSTLs were not required because soil concentrations did not exceed RBSLs. 

Two future scenarios were considered to calculate SSTLs: on-site construction worker exposure to 

groundwater and the groundwater flow into the retention pond located at the northwestern corner of the 

property. The minimum SSTL for the two scenarios was selected as the site SSTL for each CoC. 

3.5.1 SSTLs Protective of the On-Site Construction Worker 

Municipal water is supplied to the base, so shallow groundwater is not used for drinking water. 

Groundwater RBSLs for the construction worker were calculated for three pathways: dermal contact, 

incidental ingestion, and inhalation of volatiles. A target cancer risk of 1 x 1 o-6 and a target hazard quotient 

of 1 were used in the calculations. Where possible, site-specific parameters were used for site conditions. 

Standard defaults were used when available and applicable to a construction worker. When no standard 

parameters were available, conservative assumptions were used. For all pathways, the exposure 
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frequency was assumed to be 90 days/year and the exposure duration was assumed to be one year. 

These assumptions were considered conservative based on the nature of utility work. 

The dermal contact RBSLs were calculated using procedures Risk Assessment Guidance for Superfund, 

Volume 1: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment, Interim 

Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected limited contact with 

groundwater, the event frequency was assumed to be 1 evenUday and the event duration was assumed to 

be 1 hour/event. The skin surface area available for contact was 4500 cm2
, based on one-fourth the skin 

surface area given in the risk assessment guidance document for a swimming adult. 

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Supet1und, Volume 1: Human Health Evaluation Manual (Interim Final), (USEPA 1989). An incidental 

ingestion rate of 0.01 Llday was assumed based on a fraction (12.5%) of the incidental ingestion rate for a 

wading adult (0.01 L/hr), considered for an 8-hour work day. The incidental ingestion rate for wading 

adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment 

(USEPA Region 4, 1995). 

Utility lines in the area are typically 2 to 6 feet deep. The average depth to groundwater at the points of 

exposure (source areas near Tanks L, M, and 0) averages 6.78 feet below top of casing (BTOC) (Tank 

L), 6.17 feet BTOC (Tank M), and 5.26 feet BTOC (Tank 0). It was assumed that a construction worker 

might be exposed to chemicals volatilizing from standing groundwater. The inhalation RBSLs were 

calculated using Henry's Law: 

RBSLwATER = RBSLAIR/H 

Where H = Henry's Law constant [mg/L-air/mg/L-water] 

The RBSLAIR for each chemical was calculated using the equation given in the ASTM Standard Guide for 

Risk-Based Corrective Action Applied at Petroleum Release Sites (1997). SCDHEC values were used for 

Henry's Law constants. 

Several utilities are located within 10 feet of the source contaminant areas. The point of exposure location 

for the on-site construction worker was considered to be at the source, and no fate and transport 

calculations were performed to determine the SSTL protective of the construction worker. The minimum 

RBSL for the three pathways was chosen as the SSTL for the construction worker. 

TTNUS/T AL-99-069/0378-5.4 3-5 CTO 0105 



Rev.1 
10/28/99 

The following table shows the calculated RBSLs for each pathway and the SSTL for the construction 

worker: 

Chemical of Concern Dermal Incidental Ingestion Inhalation SSTL 

RBSL RBSL RBSL (Minimum RBSL) 

mg/L mg/L mg/L mg/L 

Benzene 0.85 68.52 0.15 

23.98 5677.78 5.38 

6.05 2838.89 14.50 

102.33 56777.78 NA* 

Naphthalene 1.63 1135.56 2.63 

*No inhalation reference dose is available xylenes; therefore, no inhalation RBSL can be calculated. 

Appendix F provides the parameters and results of the RBSL and SSTL calculations. 

3.5.2 SSTLs Protective of Surface Water 

SSTLs were developed which would protect the retention pond located at the northwestern end of the 

property from potential impact from discharge of impacted groundwater. The Domenico model as 

described in Section 2. 7 was used to determine the groundwater SSTLs for BTEX and naphthalene under 

steady state conditions. 

3.5.2.1 SSTLs - Tank Area L 

The groundwater flow is primarily toward the northeast. The retention pond is located approximately 600 

feet northwest of the Tank L source area. Monitoring wells CNC42M-02 and CNC42M-03 contained 

naphthalene in exceedance of its RBSL at concentrations of 198 J.Lg/L and 30 J.Lg/L, respectively; therefore, 

the area surrounding these monitoring wells was used as the source for predicted migration. All other 

wells in the Tank L area had no detections of any compounds of interest, except for CNC42M-06, which 

had a benzene concentration of 4.0 J.Lg/L. This benzene level is less than the RBSL of 5 J.Lg/L. 

The highest detected naphthalene concentration was used in the Domenico model as the source 

concentration. BTEX constituents were not detected above laboratory detection limits, therefore the 

detection limit for each constituent (5 J.Lg!L) was used as the source concentration for each of the BTEX 

constituents. The distance from CNC42M-02 and CNC42M-03 (source area) to the retention pond, which 

is the nearest point of exposure other than construction worker, was estimated to be 600 feet. Using the 

values of RBSLs (0.005 mg/L for benzene, 1 mg/L for toluene, 0.7 mg/L for ethylbenzene, 10.0 mg/1 for 
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xylenes, and 0.01 mg/L for naphthalene) at the point of exposure, the SSTLs at the source area were 

calculated and compared with the source concentrations as determined by the fixed base laboratory. The 

SSTLs at the compliance well (CNC42M-05) were also calculated using the values of the RBSLs at the 

point of exposure. The distance from the compliance well to the point of exposure was estimated to be 

540 feet. 

Groundwater SSTLs were determined to be: 

Chemical of Concern Source SSTL [mg/L] 
Compliance Point SSTL 

[mg/L] 

Benzene 0.168 0.137 

Toluene 33.656 27.459 

Ethylbenzene 23.559 19.221 

Xylenes 336.56 274.59 

Naphthalene 0.337 0.275 

Appendix E provides the Domenico model calculations generating SSTLs. 

3.5.2.2 SSTLs- Tank Area M 

The groundwater flow is primarily toward the north-northeast. The retention pond is located approximately 

1200 feet northwest of the Tank M source area. Monitoring wells CNC42M-07 and CNC42M-1 0 contained 

naphthalene in exceedance of its RBSL at concentrations of 17 j.tg/L and 865 j.tg/L, respectively; therefore, 

the area surrounding these monitoring wells was used as the source for predicted migration. All other 

wells in the Tank M area had no detections of any compounds of interest. Ethylbenzene, which has a 

RBSL of 700 l!g/L, was detected in CNC42M-07 at a concentration of 17 l!g/L. 

The highest detected naphthalene concentration was used in the Domenico model as the source 

concentration. With the exception of ethylbenzene, BTEX constituents were not detected above 

laboratory detection limits, therefore the detection limit for each constituent (5 j.tg/L) was used as the 

source concentration for each of the BTEX constituents. The distance from CNC42M-07 and CNC42M-10 

(source area) to the retention pond, which is the nearest point of exposure other than construction worker, 

was estimated to be 1200 feet. Using the values of RBSLs (0.005 mg/L for benzene, 1 mg/L for toluene, 

0.7 mg/L for ethylbenzene, 10.0 mg/1 for xylenes, and 0.01 mg/L for naphthalene) at the point of exposure, 

the SSTLs at the source area were calculated and compared with the source concentrations as 
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determined by the fixed base laboratory. The SSTLs at the compliance well (CNC42M-11) were also 

calculated using the values of the RBSLs at the point of exposure. The distance from the compliance well 

to the point of exposure was estimated to be 1 080 feet. 

Groundwater SSTLs were determined to be: 

Chemical of Concern Source SSTL [mg/L] 
Compliance Point SSTL 

[mg/L] 

Benzene 0.482 0.392 

Toluene 96.318 78.340 

Ethyl benzene 67.423 54.838 

Xylenes 1169.45 890.98 

Naphthalene 6.60 3.77 

Appendix E provides the Domenico model calculations generating SSTLs. 

3.5.2.3 SSTLs - Tank Area 0 

The groundwater flow is primarily toward the north. The retention pond is approximately 1350 feet 

northwest of the Tank 0 source area. Monitoring well CNC42M-13 contained naphthalene in exceedance 

of its RBSL at a concentration of 46 11g/L; therefore, the area surrounding CNC42M-13 was used as the 

source for predicted migration. Benzene, ethylbenzene, toluene, and total xylenes were also detected in 

CNC42M-13, but at levels below the RBSLs. All other wells in the Tank 0 area had no detections of any 

compounds of interest. 

The BTEX and naphthalene concentrations detected in CNC42M-13 were used in the Domenico model as 

the source concentrations. The distance from CNC42M-13 (source area) to the retention pond, which is 

the nearest point of exposure other than construction worker, was estimated to be 1350 feet. Using the 

values of RBSLs (0.005 mg/L for benzene, 1 mg/L for toluene, 0.7 mg/L for ethylbenzene, 10.0 mg/1 for 

xylenes, and 0.01 mg/L for naphthalene) at the point of exposure, the SSTLs at the source area were 

calculated and compared with the source concentrations as determined by the fixed base laboratory. The 

SSTLs at the compliance well (CNC42M-17) were also calculated using the values of the RBSLs at the 

point of exposure. The distance from the compliance well to the point of exposure was estimated to be 

1310 feet. 
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Groundwater SSTLs were determined to be: 

Chemical of Concern Source SSTL [mg/L] 

Benzene 3.58 

Toluene 715.90 

Ethyl benzene 501.13 

Xylenes 7171.16 

Naphthalene 9.12 

Rev.1 
10/28/99 

Compliance Point SSTL 

[mg/L] 

3.37 

674.14 

471.90 

6750.18 

8.38 

Appendix E provides the Domenico model calculations generating SSTLs. 

3.5.3 Selected SSTLs 

For each chemical, the SSTL calculated for the construction worker was less than the SSTL calculated for 

the retention pond scenario; therefore, the construction worker scenario SSTLs were selected as the site 

SSTLs. The selected SSTLs and the source concentrations are: 

Chemical of Concern SSTL Source Concentration 

(mg/L) (mg/L) 

Tankl TankM TankO 

Benzene 0.15 0.004 0.005 0.003 

Toluene 5.38 0.005 0.003 0.010 

Ethyl benzene 6.05 0.005 0.005 0.020 

Xylenes 102.33 0.005 0.005 0.045 

Naphthalene 1.63 0.198 0.865 0.046 

The concentrations of benzene, toluene, ethylbenzene, xylenes, and naphthalene at each tank area do 

not exceed the SSTLs. Appendix E provides a summary of groundwater SSTLs. Comparisons of the 

construction worker RBSLs and groundwater SSTLs to the calculated dissolved constituents in 

groundwater are presented in Table 12. 

3.6 RECOMMENDATIONS 
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The downgradient extent of hydrocarbon impact to groundwater has been delineated in all of the tank 

areas. Free product was not detected in any of the assessment wells. The concentrations of BTEX and 

naphthalene in the source wells at each of the tank areas do not exceed the site SSTLs as calculated in 

Section 3.5. No concentrations of any compound of interest in the in the compliance wells exceed their 

SSTLs. 

Since the dissolved hydrocarbon concentrations at the source wells of Tank Areas L, M, and 0 are 

below the SSTLs, corrective action will not be required according to SCDHEC guidelines. However, 

due to the levels of naphthalene above RBSLs, it is recommended that an Intrinsic Corrective Action 

Plan (ICAP) be prepared for the site. The ICAP should propose a short-term monitoring program to verify 

intrinsic remediation. 
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TABLES 



Total 
Well No. Depth of 

Well (ft) 

CNC42-M01 14.50 
CNC42-M02 14.00 
CNC42-M03 14.32 
CNC42-M04 13.37 
CNC42-M05 15.10 

CNC42-M06D 31.93 
CNC42-M07 15.40 
CNC42-M08 13.10 
CNC42-M09 15.50 
CNC42-M10 14.50 
CNC42-M11 13.50 

CNC42-M12D 33.10 
CNC42-M13 13.10 
CNC42-M14 13.20 
CNC42-M15 14.10 
CNC42-M16 13.50 
CNC42-M17 14.50 

CNC42-M18D 27.48 

Notes: 
MSL - Mean Sea Level 
BTOC - Below Top of Casing 
ft- feet 
ND- Not Detected 
NA- Not Available 

TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Top of Casing Date Depth to Free Depth to Water, ft 
Elevation, ft Measured Product (BTOC) (BTOC) 

(MSL) 

11.94 8/23/99 ND 6.61 
12.9 8/23/99 ND 7.57 

12.57 8/23/99 ND 6.98 
11.22 8/23/99 ND 5.79 
13.11 8/23/99 ND 8.00 
12.18 8/23/99 ND 5.73 
11.60 8/23/99 ND 6.02 
10.34 8/23/99 ND 4.77 
14.36 8/23/99 ND 8.68 
12.25 8/23/99 ND 6.48 
10.79 8/23/99 ND 5.25 
11.79 8/23/99 ND 5.83 
11.26 8/23/99 ND 4.30 
11.41 8/23/99 ND 5.14 
15.07 8/23/99 ND 8.55 
10.92 8/23/99 ND 4.48 
10.53 8/23/99 ND 4.40 
11.27 8/23/99 ND 4.67 

Groundwater 
Elevation, ft 

(MSL) 

5.33 
5.33 
5.59 
5.43 
5.11 
6.45 
5.58 
5.57 
5.68 
5.77 
5.54 
5.96 
6.96 
6.27 
6.52 
6.44 
6.13 
6.60 



Date Purge 
Weiii.D. 

Sampled method 

CNC42-MW-1 9/12/99 pp 

CNC42-MW-7 9/12/99 pp 

CNC42-MW-9 9/12/99 pp 

CNC42-MW-11 9/12/99 pp 

CNC42-MW-13 9/12/99 pp 

Notes: 

(° C) - Degrees Celsius 

TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Volume Conductivity 
(gallons) Temp. (° C) pH 

(uMHOS/cm) 

7.5 25.6 6.65 0.15 
7.0 25.9 6.42 1.09 

7.5 22.8 6.30 0.64 

7.0 24.9 7.44 0.63 

7.0 27.0 6.80 0.28 

PP - Peristaltic pump, low flow technique 
uMHOS/cm - Micro HOS per centimer 
NTU- Nephelometric turbidity units 
mg/1 - milligrams per liter 

Turbidity 
Dissolved 

(NTU) 
Oxygen 

(mg/1) 

16 0.75 

5 0.94 

16 0.65 

4 0.13 

16 1.39 



Date 
Well I.D. 

Sampled 

CNC42-M01 9/12/99 

CNC42-M07 9/12/99 

CNC42-M09 9/12/99 

CNC42-M11 9/12/99 

CNC42-M13 9/12/99 

Notes: 

mg/1 - Milligrams per liter 
ug/1 - Micrograms per liter 
E- Estimated Concentration 

TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 42, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Dissolved Alkalinity 
Carbon 

Sulfide Ferrous Iron Nitrite 
Dioxide 

Oxygen (mg/1) (mg/1) 
(mg!l) 

(mg/1) (mg!l) (mg!l) 

1.00 34 28 0.01 2.10 0.016 

0.30 428 420 0.02 3.30 0.000 

0.00 352 440 0.07 3.30 0.000 

0.00 604 246 0.02 2.23 0.003 

1.00 93 64 0.05 1.92 0.008 

* Fixed base laboratory analysis 

Manganese Hydrogen 
(mg!l) Sulfide (mg!l) 

0.1 0.0 

18.1 0.1 

5.2 0.0 

1.3 0.0 

0.8 0.0 



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 1 OF 3 

Boring Sample Depth Total Organic Vapor Headspace 
Identification (feet) Concentration 

CNC42-B01 6 NO 
CNC42-B02 6 NO 
CNC42-B03 6 NO 
CNC42-B04 7 NO 
CNC42-B05 7.5 NO 
CNC42-B06 6.5 NO 
CNC42-B07 6 NO 
CNC42-B08 6 NO 
CNC42-B09 5.5 NO 
CNC42-B10 4.5 NO 
CNC42-B11 4 NO 
CNC42-B12 3 NO 
CNC42-B13 6.5 NO 
CNC42-B14 3 80 
CNC42-B14 7 240 
CNC42-B15 3.5 50 
CNC42-B16 3.5 NO 
CNC42-B17 3.5 NO 
CNC42-B18 3.5 NO 
CNC42-B19 3 13 
CNC42-B19 6.5 16 
CNC42-B20 2.5 12 
CNC42-B21 5.5 28 
CNC42-B22 5.5 NO 
CNC42-B23 4.5 NO 
CNC42-B24 5.5 NO 
CNC42-B25 5.5 NO 
CNC42-B26 4.5 NO 
CNC42-B27 3.5 NO 
CNC42-B28 3.5 NO 
CNC42-B29 4.5 NO 
CNC42-B30 3.5 NO 
CNC42-B31 3.5 NO 
CNC42-B32 3.5 NO 
CNC42-B33 3.5 NO 
CNC42-B34 3.5 NO 
CNC42-B35 3.5 NO 
CNC42-B36 4.5 NO 
CNC42-B37 3.5 NO 
CNC42-B38 4 NO 

Notes: 
OVA- organic vapor analyzer equipped with a flame ionization detector 
NO- not detected 



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 2 OF 3 

Boring Sample Depth Total Organic Vapor Headspace 
Identification (feet) Concentration 

CNC42-B39 3.5 ND 
CNC42-B40 3.5 ND 
CNC42-B41 3.5 ND 
CNC42-B42 3.5 ND 
CNC42-B43 3.5 ND 
CNC42-B44 3.5 ND 
CNC42-B45 3.5 ND 
CNC42-B46 6.5 ND 
CNC42-B47 6.5 ND 
CNC42-B48 6.5 ND 
CNC42-B49 3.5 ND 
CNC42-B50 3.5 ND 
CNC42-B51 5.5 ND 
CNC42-B52 5.5 ND 
CNC42-B53 3.5 ND 
CNC42-B54 3.5 ND 
CNC42-B55 4.5 ND 
CNC42-B56 3.5 ND 
CNC42-B58 3.5 ND 
CNC42-B59 4.5 ND 
CNC42-B60 8 4 
CNC42-B60 12 5 
CNC42-B61 4 ND 
CNC42-B61 7.5 ND 
CNC42-B61 11 200 
CNC42-B62 1 ND 
CNC42-B63 3.5 ND 
CNC42-B64 3.5 ND 
CNC42-B65 3.5 ND 
CNC42-B66 5.5 ND 
CNC42-B67 7.5 ND 
CNC42-B68 3.5 ND 
CNC42-B69 3.5 ND 
CNC42-B70 3.5 ND 
CNC42-B71 3.5 ND 
CNC42-B72 3.5 ND 
CNC42-B73 3.5 ND 
CNC42-B74 3.5 ND 
CNC42-B75 3.5 ND 
CNC42-B76 3.5 ND 

Notes: 
OVA- organic vapor analyzer equipped with a flame ionization detector 
ND- not detected 



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 3 OF 3 

Boring Sample Depth Total Organic Vapor Headspace 
Identification {feet) Concentration 

CNC42-877 3.5 ND 
CNC42-B78 3.5 ND 
CNC42-879 2 800 
CNC42-B79 8 3 
CNC42-880 2 ND 
CNC42-881 3 ND 
CNC42-881 7 ND 
CNC42-B82 7 250 
CNC42-883 2 ND 
CNC42-B83 4.0-8.0 3500 
CNC42-884 3.5 ND 
CNC42-885 3.5 ND 
CNC42-886 3.5 ND 
CNC42-886 7 30 
CNC42-887 3.5 ND 
CNC42-887 7 ND 
CNC42-888 3.5 ND 
CNC42-B88 4-8 6 
CNC42-B89 3.5 100 
CNC42-B89 4-8 1200 
CNC42-890 0-4 ND 
CNC42-890 4-8 ND 
CNC42-891 3.5 ND 
CNC42-891 4-8 7 
CNC42-B92 3.5 ND 
CNC42-B92 4-8 150 
CNC42-893 3.5 ND 
CNC42-893 4-8 ND 

Notes: 
OVA- organic vapor analyzer equipped with a flame ionization detector 
ND- not detected 



Sample 
Identification 

42SFB010607 
42SFB020607 
42SFB030607 
42SFB040607 
42SFB050708 
42SFB060607 
42SFB070607 
42SFB080506 
42SFB090304 
42SFB100405 
42SFB110405 
42SFB120304 
42SFB 130607 
42SFB140304 
42SFB150304 
42SFB160304 
42SFB170304 
42SFB180304 
42SFB190506 
42SFB200203 
42SFB210506 
42SFB220506 
42SFB230405 
42SFB240506 
42SFB250506 
42SFB260405 
42SFB270304 
42SFB280304 
42SFB290405 
42SFB300304 
42SFB310304 
42SFB320304 
42SFB330304 
42SFB340304 
42SFB350305 
42SFB360405 
42SFB370304 
42SFB380304 
42SFB390304 
42SFB400304 
42SFB410304 
42SFB420304 
42SFB430304 
42SFB440304 
42SFB450304 
42SFB460607 
42SFB470607 
42SFB480607 

TABLE 5 

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR SOIL 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Mobile Laboratory Screening Data (PPB) (11 

Sample 
Benzene Toluene Ethyl benzene 

m&p-
o-Xylene Naphthalene Depth (feet) 

(ug/Kg) (ug/Kg) (ug/Kg) 
Xylene 

(ug/Kg) (ug/Kg) 
(ug/Kg) 

6-7 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
7-8 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
5-6 NO NO NO NO NO NO 
3-4 NO NO 27.9 27.5 93.1 175 
4-5 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
5-6 NO NO NO NO NO 225 
2-3 NO NO 830 E 846 1340 E 697 E 
5-6 NO NO 351 NO 959 E 612 E 
5-6 NO NO NO NO NO NO 
4-5 NO 45.7 NO 636 812 E 353 
5-6 NO NO NO NO NO NO 
5-6 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-5 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO 23.6 J 42.9 89.6 309 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO 139 482 803 576 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 
6-7 NO NO NO NO NO NO 

Diesel Range 
Organics 
(mg/Kg) 

NO 
NO 
NO 
844 
NO 
NO 
NO 
NO 

1960 
NO 
NO 
NO 
556 
NO 
NO 
NO 
NO 
NO 
NO 

25900 E 
13900 E 

NO 
3370 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
289 
NO 
829 

21200 E 
NO 
NO 
NO 
NO 
NO 
NO 
NO 



Sample 
Identification 

42SFB490304 
42SFB500304 
42SFB51 0506 
42SFB520506 
42SFB530304 
42SFB540304 
42SFB550405 
42SFB560304 
42SFB570304 
42SFB580304 
42SFB590405 
42SFB600809 
42SFB610708 
42SFB611011 
42SFB620405 
42SFB630304 
42SFB640405 
42SFB650304 
42SFB660506 
42SFB670708 
42SFB680304 
42SFB690304 
42SFB700304 
42SFB710304 
42SFB720304 
42SFB730304 
42SFB740304 
42SFB750304 
42SFB760304 
42SFB770506 
42SFB780304 
42SFB790506 
42SFB800203 
42SFB810304 
42SFB820203 
42SFB830102 
42SFB840304 
42SFB860304 
42SFB870304 
42SFB880304 
42SFB890304 
42SFB900304 
42SFB910304 
42SFB920304 
42SFB930304 
42SFP010910 
42SFP020506 

TABLE 5 

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR SOIL 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Mobile Laboratory Screening Data (PPB) <1l 

Sample 
Benzene Toluene Ethyl benzene 

m&p-
o-Xylene Naphthalene 

Depth (feet) 
(ug/Kg) (ug/Kg) (ug/Kg) 

Xylene 
(ug/Kg) (ug/Kg) 

(ug/Kg) 

3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
5-6 NO NO NO NO NO NO 
5-6 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO 415 128 293 
3-4 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
8-9 NO NO NO NO NO NO 
7-8 NO NO NO NO NO NO 

10-11 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
4-5 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
5-6 NO NO NO NO NO NO 
7-8 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO ND NO NO NO NO 
3-4 NO ND NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
5-6 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
5-6 NO NO NO NO NO NO 
2-3 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
2-3 NO NO NO NO NO NO 
1-2 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO 24.6 121 457 497 395 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
3-4 NO NO NO NO NO NO 
9-10 NO NO 54.0 139 256 260 
5-6 NO NO NO NO NO NO 

Diesel Range 
Organics 
(mg/Kg) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

5020 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

25600 E 
NO 
NO 
NO 
NO 

11100 
NO 



Sample 
Identification 

42SFP030405 
42SFP040506 
42SFP050405 
42SFP060405 
42SFP070405 
42SFP080304 
42SFP090304 
42SFP100304 
42SFP110405 
42SFP120708 
42SFP130607 
42SFP140607 
42SFP150405 
42SFP160304 
42SFP170405 
42SFP180405 
42SFP190506 
42SFP200304 
42SFP210506 
42SFP220607 
42SFP230304 
42SFP240304 
42SFP250304 
42SFP260203 
42SFP270304 
UN3SF1DW01 
UN4SF1DW01 
UN5SF1DW01 
UN6SF1DW01 

TABLE 5 

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR SOIL 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Mobile Laboratory Screening Data (PPB) (11 

Sample 
Benzene Toluene Ethyl benzene 

m&p-
a-Xylene Naphthalene Depth (feet) 

(ug/Kg) (ug/Kg) (ug/Kg) 
Xylene 

(ug/Kg) (ug/Kg) 
(ug/Kg) 

4-5 ND 7.54 J 10.3 19.7 40.0 217 
5-6 ND ND ND ND ND ND 
4-5 ND ND ND ND ND ND 
4-5 ND ND ND ND ND ND 
4-5 ND ND ND ND ND ND 
3-4 ND ND ND ND ND ND 
3-4 ND ND ND ND ND ND 
3-4 ND ND 16.9 J 32.4 87.5 172 
4-5 ND ND ND ND ND ND 
7-8 ND ND ND ND ND 77.8 
6-7 ND ND ND ND ND ND 
6-7 ND ND 62.0 109 173 87.4 
4-5 ND ND ND ND ND ND 
3-4 ND ND ND ND ND ND 
4-5 ND ND 19.9 J 12.8 J 68.0 321 
4-5 ND ND ND ND ND ND 
5-6 ND ND ND ND ND ND 
3-4 ND ND ND ND ND ND 
5-6 ND ND ND ND ND ND 
6-7 ND ND ND ND ND ND 
3-4 ND ND ND ND ND ND 
3-4 ND ND ND ND ND ND 
3-4 ND ND ND ND ND ND 
2-3 ND 30 82 148 49 166 
3-4 ND ND ND ND ND ND 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND 30 ND ND ND ND 

NOTES: 

Diesel Range 
Organics 
(mg/Kg) 

132 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1040 
ND 

15000 E 
ND 
ND 

5470 E 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4050 
ND 
ND 
ND 
ND 
ND 

'
1'Mobile laboratory screening data was analyzed using USEPA Method 8021/8015M. Compounds not detected are 

reported as NO. 
ug/kg Micrograms per kilogram 
mg/kg Milligrams per kilogram 



TABLE 6 

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR GROUNDWATER 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (1) 

Sample Benzene Toluene Ethyl benzene 
m&p-

o-Xylene Naphthalene 
Identification (ug/L) (ug/L) (ug/L) 

Xylene 
(ug/L) (ug/L) 

(ug/L) 

42GFB010709 ND ND 5.17 J 13.4 J 23.5 252 
42GFB020608 ND ND ND ND ND ND 
42GFB030608 ND ND 20.2 18.2 J 54.4 278 
42GFB040608 5.83 J ND 31.9 28.4 108 459 E 
42GFB050610 ND ND ND ND ND ND 
42GFB060712 ND ND ND ND ND ND 
42GFB070708 ND ND ND ND ND ND 
42GFB080608 ND ND ND ND ND ND 
42GFB090304 6.44 J ND 87.9 112 112 1121 E 
42GFB100405 ND ND ND ND ND ND 
42GFB110405 ND ND ND ND ND ND 
42GFB120512 ND ND ND ND 16.0 103 

42GFB130712 (3x) ND ND 42.7 15.3 J 52.0 377 
42GFB140612 ND ND ND ND ND ND 

42GFB150408 (3x) ND ND 20.1 20.1 114 477 
42GFB160512 ND ND ND ND ND ND 
42GFB170512 ND ND ND ND ND ND 
42GFB180608 ND ND ND ND ND ND 
42GFB191012 ND ND ND ND ND ND 
42GFB200304 ND ND 25.8 ND 12.8 161 
42GFB210607 ND ND 41.7 53.9 173 385 
42GFB221012 ND ND 23.0 ND 30.3 165 
42GFB230708 ND ND ND ND 23.0 109 
42GFB240708 ND ND ND ND ND ND 
42GFB250708 ND ND ND ND ND ND 
42GFB260912 ND ND ND ND ND ND 
42GFB270508 ND ND ND ND ND ND 
42GFB280508 ND ND ND ND ND ND 
42GFB290708 ND ND ND ND ND ND 
42GFB300809 ND ND ND ND ND ND 
42GFB310408 ND ND ND ND ND ND 
42GFB320508 ND ND ND ND ND ND 
42GFB330508 ND ND ND ND ND ND 
42GFB341012 ND ND ND ND 10.2 298 

42GFB351316 ND ND ND ND ND ND 
42GFB360812 ND ND ND ND ND 64.2 
42GFB370608 ND 5.07 J ND ND ND 83.9 
42GFB380408 ND ND ND ND ND 54.9 
42GFB390612 ND ND ND ND ND ND 
42GFB400508 ND ND ND ND ND 14.2 
42GFB410812 ND ND 32.0 42.0 158 280 

42GFB420708 ND ND ND ND ND ND 
42G FB430412 ND ND ND ND ND ND 
42GFB440408 ND ND ND ND ND ND 
42GFB450406 ND ND ND ND ND ND 
42GFB460812 ND ND ND ND ND ND 
42GFB470708 ND ND ND ND ND ND 
42GFB480712 ND ND ND 11.0 J 25.3 183 
42GFB490508 ND ND ND ND ND ND 
42GFB500608 ND ND ND ND ND ND 

Diesel Range 
Organics 

(mg/L) 

21.6 
ND 

21.1 
15.2 
ND 
ND 
ND 
ND 

38.4 
ND 
ND 

26.5 
308 E 

ND 
64.6 
ND 
ND 
ND 
ND 

21.9 
12.7 
65.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
100 
ND 
ND 
ND 

2.95 
ND 

6.04 
476 E 

ND 
ND 
ND 
ND 
ND 
ND 
138 
ND 
ND 



TABLE 6 

SUMMARY OF MOBILE LAB SCREENING RESULTS FOR GROUNDWATER 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (1) 

Sample Benzene Toluene Ethyl benzene 
m&p-

o-Xylene Naphthalene 
Identification (ug/L) (ug/L) (ug/L) 

Xylene 
(ug/L) (ug/L) 

(ug/L) 

42GFB510608 ND ND ND ND ND ND 
42GFB520712 ND ND ND ND ND ND 
42GFB530312 ND ND ND ND ND ND 
42GFB540708 ND ND ND ND ND ND 
42GFB550912 ND ND ND ND ND 116 
42GFB561012 ND ND ND ND ND ND 
42GFB580612 ND ND ND ND ND ND 
42GFB590612 ND ND ND ND ND ND 
42GFB601012 ND ND ND ND ND ND 
42GFB611 012 ND ND ND ND ND ND 
42GFB620608 ND ND ND ND ND ND 
42GFB630608 ND ND ND ND 43.5 242 
42GFB640508 ND ND ND ND ND ND 
42GFB650508 ND ND ND ND ND ND 
42GFB660809 ND ND ND ND ND ND 
42GFB670812 ND ND ND ND ND ND 
42GFB680508 ND ND ND ND ND ND 
42GFB690508 ND ND ND ND ND ND 
42GFB700612 ND ND ND ND ND ND 
42GFB710408 ND ND ND ND ND ND 
42GFB720408 ND ND 7.07 J 27.7 32.8 91.0 
42GFB730408 11.3 24.7 59.8 245 176 306 
42GFB740508 ND 7.80 35.5 108 82.1 216 
42GFB750408 ND ND ND ND ND ND 
42GFB760408 ND ND ND ND ND ND 
42GFB770712 ND ND ND ND ND ND 
42GFB780712 ND ND ND ND ND ND 
42GFB790508 ND ND ND ND ND ND 
42GFB800508 ND ND ND ND ND ND 
42GFB81 0508 11.5 30.6 9.05 J 26.8 22.1 36.3 
42GFB820508 ND ND ND ND ND ND 
42GFB830508 14.1 84.8 72.2 275 174 375 
42GFB840508 ND ND ND ND ND ND 
42GFB850914 ND ND ND ND ND ND 
42GFB860508 ND ND ND ND ND ND 
42GFB870508 ND ND ND ND ND ND 
42GFB880508 ND ND ND ND ND ND 
42GFB890508 5.47J ND ND ND ND ND 
42GFB900508 ND ND ND ND ND ND 

NOTES: 

Diesel Range 
Organics 

(mg/L) 

ND 
ND 
ND 
ND 

6.36 
ND 
ND 
ND 
ND 
ND 
ND 
106 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.17 J 
5.03 
122 

337 E 
ND 
ND 
ND 
ND 
ND 
ND 

3.40 
ND 

420 E 
ND 

38.1 
ND 
ND 
ND 

1.31 J 
ND 

(ll Laboratory screening data were analyzed using USEPA Method 8020/8015M. Compounds not detected 
are reported as ND. 
ug/L Micrograms per liter 
mg/L Milligrams per liter 



TABLE7 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 42, CHICORA TANK FARM 

Soil Boring/ Benzene Toluene 
Sample Date 

Sample No. (uglkg) (uglkg) 

RBSL t'1 5 1622 

CNC42-P01/ 
42SlP010405 7129199 <5 <5 

CNC42"P02/ 
42SLP020405 7129199 <6 <6 

CNC42-P03/ 
42SLP030405 7129199 <6 <6 

CNC42-P04/ 
42SLP040506 7129199 <6 <6 

CNC42-P05/ 
42SLP050304 813199 <6 <6 

CNC42-P06/ 
42SLP060304 813199 <6 <6 

CNC42-P07/ 
42SLP070405 813199 <6 <6 

CNC42-P08/ 
42SLP080607 813199 <6 <6 

CNC42-P09/ · 
42SLP090405 813199 <5 <5 

CNC4~P10/ 

42SLP100304 813199 <6 <6 

All concentrations are in micrograms per kilograms (ug/kg). 

NA - Not Analyzed 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 1 OF3 

Ethyl- ·. Xylenes Benzo(a) Benzo(b) Benzo(k) 
Chrysene 

benzene (total) anthracene lluoranthene lluoranthene 
(ug/kg) (uglkg) (ug/kg) (uglkg) (uglkg) 

(uglkg) 

1260 42471 73084 29097 231109 12998 

<5 <5 < 36.8 < 36.8 < 36.8 < 36.8 

<6 <6 < 36.8 < 36.8 <36.8 < 36.8 

<6 <6 <37.2 < 37.2 < 37.2 < 37.2 

<6 <6 < 37.6 < 37.6 <37.6 < 37.6 

<6 <6 <383 <383 <383 <383 

<6 <6 < 392 < 392 < 392 < 392 

<6 <6 < 392 <392 < 392 < 392 

<6 <6 < 1530 <1.530 < 1530 700{.1) 

<5 <5 <397 <397 <397 <397 

<6 <6 <397 <397 <397 < 397 

<t> South Carolina Department of Health and Environmental Control Risk Based Screening levels for sandy soils; depth to groundwater less than 5 feet. 
(2) Trip blank · 

<J> Indicates the presence of an analyte at a concentration less than the reporting Hmit and greater than the detection limit. 

{E) Estimated result. Quantity above instrument (GCIMS) calibration range. 

Dibenzo(a,h) 
anthracene 

(ug/kg) 

87866 

<36.8 

<36.8 

< 37.2 

<37.6 

<383 

<392 

<392 

< 1530 

<397 

<397 

Naphthalene 
(uglkg) 

210 

<5 

<6 

<6 

<6 

<6 

<6 

<6 

380 {E)/<700 

<5 

<6 



TABLE7 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 42, CHICORA TANK FARM 

Soil Boring I Benzene Toluene 
saffip1e No .... 

Sample Date 
(uglkg) (ugfkg) 

•RBSLt'·' 5 1622 

CNC42-P11/ 
42Slf>11 0405 813199 <6 <6 

CRC.;:42-P12/ 
42Sl-P120304. 3-Aug-99 <5 <5 

CNC42-P13I · 

42SLP1~ 3-Aug-99 <5 <5 

•· CNC42-P14/ 
42SLP140506 3-Aug-99 <5 <5 

CNC42-P15/ 
42SLP150607 10-Aug;99 <6 <6 

·• CNC42-P16/ 

42SLP160304 20-Aug-99 <6 5~ 

~2-P17/ 

42SLP170304 20-Aug-99 <6 <6 

CNC42-P181 
42Sl.P180304 20-Aug-99 <5 4~ 

CNC42-P19/ 
42SLP190304 20-Aug-99 <5 4 (J) 

All concentrations are in micrograms per kilograms (uglkg). 

NA - Not Analyzed 

f 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE20F3 

Ethyl- Xylenes Benzo(a) Benzo(b) Benzo(k) 
Chrysene 

benzene (total) anthracene fluoranthene fluoranthene 
(uglkg) 

(uglkg) (ug/kg) (uglkg) (uglkg) (ug/kg) 

1260 42471 73084 29097 231109 12998 

<6 <6 <379 <379 <379 < 379 

<5 <5 <383 <383 <383 < 383 

<5 <5 <370 < 370 < 370 <370 

<5 <5 <374 <374 <374 <374 

<6 <6 <379 <379 < 379 < 379 

<6 <6 <400 <400 <400 <400 

<6 <6 <400 <400 <400 <400 

8.00 33.00 < 1900 < 1900 < 1900 < 1900 

<5 <5 <400 <400 <400 <400 

Cll South Carolina Department of Health and Environmental Control Risk Based Saeening levels for sandy soils; depth to groundwater less than 5 feet. 

12lTrip blank 

<JI Indicates the presence of an analyte at a concentration-less than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
anthracene 

(uglkg) 

87866 

<379 

<383 

<370 

<374 

< 379 

<400 

<400 

< 1900 

<400 

Naphthalene 
(uglkg) 

210 

<6 

<5 

<5 

<5 

<6 

<6 

<6 

64.00 

<5 



TABLE7 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 42, CHICORA TANK FARM 

Soil Boring I Benzene Toluene 
Sample No; Sample Date 

(uglkg) (uglkg) 

RBSLI'I 5 1622 

CNC42-P20/ 
42SLP200304 23-Aug-99 <6 3 (J) 

CNC42-P211 
42SLP210304 23-Aug-99 <5 <5 

CNC42-TL (2) I 
42TL0101 7129199 <5 <5 

CNC42-Tl (2) I 
42TL00101 8124199 <5 <5 

CNC42-TL (2) I 
42TL00101 20-Aug-99 <5 <5 

All concentrations are in mia'ograms per kilograms (uglkg). 

NA - Not Analyzed 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROUNA 

PAGE30F 3 

Ethyl- Xytenes Benzo(a) Benzo(b) Benzo(k) 
Chrysene 

benzene (total) anthracene fluoranthene fluoranthene 
(uglkg) 

(uglkg) (uglkg) (uglkg) (uglkg) (uglkg) 

1260 42471 73084 29097 231109 12998 

<6 <6 < 330 <330 <330 < 330 

<5 <5 < 330 < 330 < 330 <330 

<5 <5 NA NA NA NA 

<5 <5 NA NA NA NA 

<5 <5 NA NA NA NA 

!1l South Carolina Department of Health and Environmental Control Risk Based Saeening Levels for sandy soils; depth to groundwater less than 5 feet. 
(2) Trip blank 
<JJ IndicateS the presence of an analyte at a concentration less than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
anthracene 

(uglkg) 

87866 

< 330 

<330 

NA 

NA 

NA 

Naphthalene 
(uglkg) 

210 

<6 

<5 

<5 

<5 

<5 



TABLE 8 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 1 OF 3 

Ethyl- Xylenes Benzo(a) Benzo(b) 
Monitoring Well/ Sample Benzene Toluene Naphthalene 

Sample No. Date (ug/L) 
benzene 

(ug/L) 
(total) 

(ug/L) 
anthracene fluoranthene 

RBSLC1l 

CNC42M-01/ 
42GLM0101 12-Sep-99 

CNC42M-01/ 
42GLM0101D 12-Sep-99 

CNC42M-02/ 
42GLM0201 12-Sep-99 

CNC42M-03/ 
42GLM0301 12-Sep-99 

CNC42M-04/ 
42GLM0401 12-Sep-99 

CNC42M-05/ 
42GLM0501 12-Sep-99 

CNC42M-06/ 
42GLM0601 12-Sep-99 

CNC42M-07/ 
42GLM0701 12-Sep-99 

CNC42M-07/ 
42GLM0701D 12-Sep-99 

All concentrations are in ug/L. 

NA - Not analyzed 

(ug/L) 

5 700 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

4 (J) <5 

<5 2 (J) 

<5 3 (J) 

(ug/L) (ug/L) 

1000 10000 10 (2) 10 (2) 

<5 <5 <5 < 11 

<5 <5 <5 < 10 

<5 <5 198 (J) < 10 

<5 <5 30 < 10 

<5 <5 <5 < 10 

<5 <5 <5 <10 

<5 <5 <5 < 10 

<5 <5 13 (J) < 10 

<5 <5 17 (J) < 10 

(
1
) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water. 

(
2

) The Risk based screening level for individual PAH CoC is 10 ug/1 or 25 ug/1 for total PAHs. 
(3) Trip blank 

(J) Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit. 

(ug/L) 

10 (2) 

< 11 

< 10 

< 10 

< 10 

<10 

<10 

< 10 

< 10 

< 10 

Benzo(k) 
Chrysene 

dibenzo(a,h) 
fluoranthene 

(ug/L) 
anthracene 

(ug/L} (ug/L) 

10 (2) 10 (2) 10 (2) 

< 11 < 11 < 11 

<10 <10 <10 

<10 < 10 <10 

<10 < 10 <10 

<10 <10 < 10 

<10 < 10 <10 

<10 < 10 <10 

<10 <10 < 10 

<10 < 10 <10 

MTBE 
(ug/L) 

40 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 



TABLE 8 

SUMMARY OF FIXED-BASE LA BORA TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX · 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 2 OF 3 

Ethyl- Xylenes Benzo(a) Benzo(b) 
Monitoring Well/ Sample Benzene Toluene Naphthalene 

benzene (total) anthracene fluoranthene 
Sample No. Date (ug/L) (ug/L) (ug/L) 

RBSL<1J 

CNC42M-08/ 
42GLM0801 12-Sep-99 

CNC42M-09/ 
42GLM0901 12-Sep-99 

CNC42M-10/ 
42GLM1001 12-Sep-99 

CNC42M-11/ 
42GLM1101 12-Sep-99 

CNC42M-12/ 
42GLM1201 12-Sep-99 

CNC42M-13/ 
42GLM1301 12-Sep-99 

CNC42M-14/ 
42GLM1401 11-Sep-99 

CNC42M-15/ 
42GLM1501 11-Sep-99 

CNC42M-16/ 
42GL 16701 11-Sep-99 

All concentrations are in ug/L. 

NA - Not analyzed 

(ug/L) 

5 700 

<5 <5 

<5 <5 

< 25 < 25 

<5 <5 

<5 <5 

3 (J) 10 

<5 <5 

<5 <5 

<5 <5 

(ug/L) (ug/L) 

1000 10000 10 (2) 10 (2) 

<5 <5 <5 < 10 

<5 <5 <5 < 11 

< 25 < 25 865 < 11 

<5 <5 <5 < 11 

<5 <5 <5 < 10 

20 45 46 < 11 

<5 <5 <5 < 10 

<5 <5 <5 < 11 

<5 <5 <5 < 10 

<1l South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water. 

<2l The Risk based screening level for individual PAH CoC is 10 ug/1 or 25 ug/1 for total PAHs. 
<JJ Trip blank 

<JJ Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit. 

(ug/L) 

10 (2) 

< 10 

< 11 

< 11 

< 11 

< 10 

< 11 

< 10 

< 11 

< 10 

Benzo(k) 
Chrysene 

dibenzo(a,h) 
fluoranthene anthracene 

(ug/L) 
(ug/L) 

(ug/L) 

10 (2) 10 (2) 10 (2) 

<10 < 10 < 10 

< 11 < 11 < 11 

< 11 < 11 < 11 

< 11 < 11 < 11 

<10 < 10 <10 

< 11 < 11 < 11 

<10 < 10 < 10 

< 11 < 11 < 11 

<10 < 10 < 10 

MTBE 
(ug/L) 

40 

<5 

<5 

< 25 

<5 

,5 

<5 

<5 

<5 

<5 



TABLE 8 

SUMMARY OF FIXED-BASE LA BORA TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 3 OF 3 

Ethyl- Xylenes Benzo(a) Benzo(b) 
Monitoring Well/ Sample Benzene Toluene Naphthalene 

benzene (total) anthracene fluoranthene 
Sample No. Date (ug/L) (ug/L) (ug/L) 

RBSL<1l 

CNC42M-17/ 
42GLM1701 11-Sep-99 

CNC42M-18/ 
42GLM1801 13-Sep-99 

CNC42TL <3> I 

42TL00101 · 13-Sep-99 

All concentrations are in ug/L. 

NA - Not analyzed 

(ug/L) 

5 700 

<5 <5 

<5 <5 

<5 <5 

(ug/L) (ug/L) 

1000 10000 10 (2) 10 (2) 

<5 <5 <5 < 10 

<5 <5 <5 < 11 

<5 <5 <5 NA 

<1> South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water. 

<2> The Risk based screening level for individual PAH CoG is 10 ug/1 or 25 ug/1 for total PAHs. 

<3> Trip blank 

(Jl Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit. 

(ug/L) 

10(2) 

< 10 

< 11 

NA 

Benzo(k) 
Chrysene 

dibenzo(a,h) 
fluoranthene anthracene 

(ug/L) 
(ug/L) 

(ug/L) 

10 (2) 10 (2) 10 (2) 

<10 <10 < 10 

< 11 < 11 < 11 

NA NA NA 

MTBE 
(ug/L) 

40 

<5 

<5 

<5 



TABLE 9 

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs 
SITE 42, CHICORA TANK FARM 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

RBSLs(GW) 

Maximum 
Concentration 
(Soil) (mg/kg) 

Maximum Protective of On-
RBSLs (Soil) Concentration Tier 1 RBSLs Site Construction 

(mg/kg)<a> (GW) (mg/L)(d) (GW) (mg/L)(b) Worker<c> 

(a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4, 
Depth to GW- <5 ft, SCDHEC RBCA Guidelines, 1998. 

(b)- From Risk-Based Corrective Action for Petroleum Releases, Table B1, 
SCDHEC RBCA Guidelines, 1998. 

(c)- Calculated for dermal, incidental ingestion, and inhalation routes for the 
on-site construction worker (see Section 3.5.1 of the text). 

(d)- Maximum concetration for Tank L, Tank M, and Tank 0 combined 
GW- Groundwater 
RBSLs - Risk Based Screening Levels 
ND- Not detected 
NA - Not analyzed 
Shaded cell indicates the concentration exceeded one of the RBSLs. 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT- CURRENT USE 
SITE 42, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No water supply well 
downgradient or 

Dermal contact No residential basements. 

Inhalation No 

Ingestion No Retention pond approx. 
600 to 1350 feet to 

Dermal contact No norhtwest of source 
areas. 

Inhalation No 

Ingestion No No impacted surface 
soil 

Dermal contact No 

Inhalation No 

Ingestion No No subsurface soil with 
BTEX or PAHs including 

Dermal contact No naphthalene above 
RBSLs 

Inhalation No 

Data Requirements (If 
pathway selected) 

No additional data 
required 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT- FUTURE USE 
SITE 42, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion Yes Future use of property 
expected to be industrial 

Dermal contact Yes or commercial. Utilities 
are nearby source areas; 

Inhalation Yes therefore, construction 
worker exposure 
possible. 

Ingestion Yes Retention pond approx. 
600 to 1350 feet to 

Dermal contact No norhtwest of source 
areas. 

Inhalation No 

Ingestion No No impacted surface soil 

Dermal contact No 

Inhalation No 

Ingestion No No subsurface soil with 
BTEX or PAHs including 

Dermal contact No naphthalene above 
RBSLs 

Inhalation No 

Data Requirements 
(If pathway selected) 

No additional data 
required 



TABLE 12 

COMPARISON OF MAXIMUM GROUNDWATER CONCENTRATIONS TO SSTLs 
SITE 42, CHICORA TANK FARM 

Chemical of Concern 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Naphthalene 

Chemical of Concern 

Benzene 
Toluene 
Ethyl benzene 
Xylenes 
Naphthalene 

Chemical of Concern 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Naphthalene 

mg/L - milligrams per liter 
GW- Groundwater 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Tank L Source SSTLs Protective of 
Area SSTLs Protective of Surface Construction 

Concentration Water _iCooper River) Workers 
(mg/L) SSTLsouRCE SSTLcoMP SSTLsouRcE 

(mg/L) (mg/L) (mg/L) 

0.004 0.168 0.137 0.15 
0.005 33.656 27.459 5.38 
0.005 23.559 19.221 6.05 
0.005 336.56 274.59 102.33 
0.198 0.337 0.275 1.63 

Tank M Source SSTLs Protective of 
Area SSTLs Protective of Surface Construction 

Concentration Water (Cooper River) Workers 
(mg/L) SSTLsouRcE SSTLcoMP SSTLsouRcE 

(mg/L) (mg/L) (mg/L) 

0.005 0.482 0.392 0.15 
0.003 96.318 78.34 5.38 
0.005 67.423 54.838 6.05 
0.005 1169.45 890.98 102.33 
0.865 6.6 3.77 1.63 

Tank 0 Source SSTLs Protective of 
Area SSTLs Protective of Surface Construction 

Concentration Water (Cooper River) Workers 
(mg/L) SSTLsouRCE SSTLcoMP SSTLsouRCE 

(mg/L) (mg/L) (mg/L) 

0.003 3.58 3.37 0.15 
0.010 715.9 674.14 5.38 
0.020 501.13 471.9 6.05 
0.045 7171.16 6750.18 102.33 
0.046 9.12 8.38 1.63 

Minimum 
On-Site 

SSTLs<al 

(mg/L) 

0.15 
5.38 
6.05 

102.33 
1.63 

Minimum 
On-Site 

SSTLs<al 

(mg/L) 

0.15 
5.38 
6.05 

102.33 
1.63 

Minimum 
On-Site 

SSTLs<al 

(mg/L) 

0.15 
5.38 
6.05 

102.33 
1.63 

(a) The minimum on-site SSTLs are chosen as those SSTLs protective of both surface water (the Cooper River) and 
the on-site construction worker. 

R4701991 



FIGURES 



SPOil 

0 2000 ------
SI1E LOCAnON MAP 

SI1E 41. QtiCORA TANK FARM. ZONE 0 
atARI.ES11lN NAVAL CDIPLEX 

NOR1H QIARI.£S'ION, sc 

SCALE IN FEET 

DAlE 

DAlE 



CHICORA PARKWAY 

p -------------------------------------------------~-

r-
l"""i(l)+\1 --- ~ 
I" I /- '< 
181 L~ 1/ '( 

"' I \ 

""' '~ 3906L J 
%'- \ I 

" "' I ~' // 

__ ""_l ~--~---m---
~-----~D~---

0 ---®--------.. --®-= .. - .. - .. - .. - :-:--=:::-.-:--.-_.=..:..:.- .. - .. -~ ----, 
. LEGEND 

®- · ·-··-··-WATER 
®--- - - - -POLE UNE (OVERHEAD POWER) 
@-- - -- ELECTRICAL DUCT 
® . SEWER 
@-- - -- STORM DRAIN 

\ 
\ 
\ 
\ 
\ 
\ 

G) STORM DRAIN MANHOLE 
@) ELECTRICAL MANHOLE 

~ 
,...- ........ 

I 3906 0\ FORMER LOCA TION/DESIGNA TJON 
f OF UNDERGROUND STORAGE TANK 
\ I 
' / --

\ 
\ 
; 
I 
\ 
I 
\ 
I 

--- A /- '< / v 
I \ 

I \ 
I 3906 M \ 
\ I 
\ I 
\ I 

\. / ' / ....... _ -

-
I 

I 
: I 
! + 

--; flf"l 
~181 
. L~ 

~ I 
I I 

I 
I 

I 
·-··-··-··-··-··-··-··-··--®--··-··-··-··-··-·· 

- J ............ 

"~ ............ 
............ 

r 0 -

-'--l-
/ ' I \. 

I \ 
I \ 
I 3906 P I 
\ I 
\ I 
\. I ' // ............ ____ .,..., 

- -
--

--®----1--·- r 

_L_,/' 
/ ' / v 

I \ 
[ 3906 0 \ 

\ I 
\. I 
' // ---

I 

I 
I 

I 

NO. DATE REVISIONS BY CHKD APPD REFERENCES DRAWN BY DATE 
~~-=~~r-------~====------------~~==~~~----------~====~------~---; ux 10~9/99 

~-+------+--------------------------+--~--~---+----------------~----~CHEooroBY DATE 

FORY CADO NO. SOIY..JIH.DWO - REV 0 - 1/20,1a8 

SITE VI~INITY MAP 
CHICORA TAN~ FARM - SITE 42 
CHARLESTON ;NAVAL SHIPYARD 
CHARLESTON, SOUTH CAROUNA 

mr 
)-

/ 
/ 

I 
--~, 

I 3906 N 
\ 
\ 
\ 

\. 

' --

0 40 80 -----APPROliiiAlE SCALE .. FEET 

CONTRACTNO. 
0378 

~OWDBY DATE 

APPROWD BY DATE 

REV. 
0 



- p 

5 - -.. . . 
-®-- .... 

.... 

-- - ~ 
/ '< / 

I v 
I 

\ 

I 3906 L 
\ 
\ 
I 

I 
I 

---®----
.. ~ --.. - .. - .. - .. :: :-:-...:::--.~--=--· 0

-0 0 

[$~---------uLEEcG~ENNDn-----~~::~-~~ 
SHALLOW MONITOR! ~ ~~ 8~~10RJNG :Llwru \ 

®-··-·· \ ®-- _ _::;,_=WATER \ 

~ -=- -- ~~~:~~L (~~~HEAD POWER) \ 

@--- - SEWER I 
-- STORM DRAIN ~ 

~STORM DRAIN MANHOLE P 

ELECTRICAL MANHOLE ,.,- ....... I \ I 
f 3906 0 \ FORMER LOCA TlON/DE ~ 
\ / OF UNDERGROUND S SIGNA TlON 1 

' / TORAGE TANK I 

A--~ \ \ 
\ 

REVISIONS 

- REV 0 - 1/20/98 

CHICORA PARKWAY 

- -
··~ -

-

MW-9$ 

.............. 

- -

I 
I 

: I 
_J r4--l 

jJ81 
L~ 
I 
I 
I 
I 

"~ ----®---

"''~a >-1--1, 
/ ......... 

I ' I \ 
I \ 
1 3906 p \ 
\ I 
\ I 

' I ......... / 
......... / ---

I 

____ L_,/' 
/ ......... 

I V 
I \ 
1 3906 o \ 
\ I 
\ I 
' / 

---

- _,., 
REFERENCES 

SITE PLAN AND 
CHICORA TANK s:::MLE LOCATIONS 
CHARLESTON SITE 42 
CHARLESTON ~~G~ SHIPYARD 

LLK 10/26 ; 99 
CHECKED BY DA 1E 

' CAROUNA 

-
---®-------

- -®-

-

___ I 
I 

/ 
/ 

~ 
g 

~. 
15 

~ 
mr 
..1-

{ 3906 N 

\ 
\ 

' ......... -

0 40 80 ----APPROlllloiAlE SCALE n FEET 

CONlRACT NO. 
0378 

APPROVED BY 

APPROVED BY 

DAlE 

DAlE 

REV. 
0 



A 
NORTH 

15 

10 

2 
!$! 
w 5 ..J 

< w 
(/) 

z 
0 < w 

::::i 
1-
w 
~ --5 
z 
0 
I= 
~ -10 
~ w 

-15 

-20 

BROWN SILTY SAND BROWN CLAYEY SAND BROWN CLAYEY SAND 

i ------------------- -. ----- ------------------
T0-8FT TD•8FT 

TO • 10 FT GREY SILTY SAND GREY SILTY SAND 

-·-·-·-·-·-·----~---·-·-·-·-·-·-·-·- -·-·-·-·-·-·-·-·-·-·-·-· TO • 12FT 

OUVE GREEN 
CLAYEY SILT 

ct SANDY CLAY 

------------------------
DARK GREEN 
SANDY SILT 

OUVE GREEN 
FINE-to-MEDIUM 
GRAINED SAND 

OUVE GREEN 
SILTY CLAY 

DARK GREEN 
SANDY SILT 

OUVE GREEN SILT 
ct SILTY SAND 

TD•32FT 

I-- 76 --122t------------- 440 ---------t--- 107 67 -r-------302-------+---95--1 

APPROXIMATE SURFACE DISTANCES BETWEEN WELLS/BORINGS (FT) 

NOTE: SEE FIGURE 3 FOR CROSS-SECTION LOCATION 
DRAWN BY 

LLK 10 

~~----~-+-----------------------------+--~--~----~--------------------------------~~EaaDBY 

FORM CADD NO. SDIY.JIH.OWG - REV 0 - 1/20/$8 

LEGEND 

~ LAND SURFACE ELEVATION 
~ (FEET ABOVE MEAN SEA LEVEL) 

_ . .Y._ APPROXIMATE POSITION 
OF WATER TABLE 

GEOLOGIC CROSS-SECTION A-A' 

CHICORA TANK FARM - SITE 42 

CHARLESTON NAVAL SHIPYARD 

CHARLESTON, SOUTH CAROLINA 

S: 

A' 
SOUTH 

15 

10 -..J 

!$! 

5 
~ 
< w 
(/) 

z 
0 < w 

::::i 
1-
w 

-5 
~ -z 
0 
I= 

-10 ~ 
~ w 

-15 

0 50 100 -----APPROlGMAlE SCALE In FEET 
(HORIZONTAL) 

0 5 10 

APPROlGMAlE SCALE In FEET 
(VERTICAL) 

CONlRACT NO. 
0378 

APPROVED BY DAlE 

APPROVED BY DAlE 



CHICORA PARKWAY 

--------------------------------------------------

--- A ,. '< 

3906 M 

./ -

v 
\ 
\ 
I 
I 

I 
I 

/ 

0 ---®------+-.... --®-= 0 .. - •• - •• - ... ::: :-:--=::--. -=------·.:::::.:...:...- ... - " . - ~ ·-··-··-··-··-··-··-··-··-® -··-··-··-··-··-·· ----, 
LEGEND 

$ SHALLOW MONITORING WELL 
@ DEEP MONITORING WELL 

l5.33j WATER TABLE ELEVATION 

2 EQUIPOTENTIAL UNE 
~O· (DASHED WHERE INFERRED) 

INFERRED DIRECTION OF 
GROUNDWATER FLOW 

[6.96] DATA NOT USED IN CONTOUR CONSTRUCTION 

E) STORM DRAIN MANHOLE 
IQ) ELECTRICAL MANHOLE 

\ 
\ 
\ 
\ 
\ 
\ 

~ 
\ 
\ 
t 
\ 
\ 
\ 
\ 
\ 

" "~ " "" ~ -'>-'--1"' 
/ ' I '-

/ \ 
I \ 
\ 3906 p \ 
\ I 
\ I 
'- I ' / "' ./ ---

- --

DRAWN BY 
LLK 10 

~-+----~r-------------------------+--+---4--~----------------------------~~E~mBY 

FORM CADO NO. SDIV..BH.OYIO - REV 0- 1/20/88 

_J'?.-- -

--~ 

I MW-15S 

i l·-52~ 

- -./ 
./ "" / y 

I \ 
I 3906 o \ 
I I 
\ I 

\ / ' / ---

I 

GROUNDWATER POTENTIOMETRIC MAP 
SEPTEMBER 12, 1999 

CHICORA TANK FARM - SITE 42 
CHARLESTON NAVAL SHIPYARD 
CHARLESTON, SOUTH CAROUNA 

/ 
I 

8 
~ 
f5 

~ 
mr 
J-

/ 

--..... , 

0 

I 3906 N 
\ 
\ 
\ 

' ' --

40 80 -----
CONTRACT NO. 

0378 
APPROVED BY DATE 

APPROVED BY DATE 



CHICORA PARKWAY 

------
-~-- ~~~--: ~~ ··~· .--~. ~ .. ~~- .- .. : :::~ -~--:------- -----

APPROXIMATE EXCAVA TJON AREA 

®-··-··-··-WATER 
~- - - - POLE LINE (OVERHEAD POWER) ® - -- ELECTRICAL DUCT 
5 - SEWER 
@-- - -- STORM DRAIN 

e STORM DRAIN MANHOLE 
@I ELECTRICAL MANHOLE 

.,...- ....... 
I \ 
f 3906 0 \ FORMER LOCA TION/DESIGNA TJON 
\ / OF UNDERGROUND STORAGE TANK 

' / --

\ 
\ 
; 
\ 
\ 
\ 
\ 
\ 

DRAWN BY 

t:=f::::::~::::::::::::::::::::::::=:3E==F===i====t::=:::::::::::::::::::::::::::J LLK 10 t CHECKED BY 

~=+========~~~========~ 
FORM CAilO HO. SDIVJIH.DWG - REV 0 - 1/20/88 

_L/"' 
/ ' / v 

I \ 
[ 3906 o I 
\ I 
' I ' / 

___ .,... 
SOIL BORING LOCATIONS WITH 

EXCAVATION BOUNDARIES 
CHICORA TANK FARM - SITE 42 
CHARLESTON NAVAL SHIPYARD 
CHARLESTON, SOUTH CAROLINA 

/ 
I ---, 

mr 
J-

/ 

I 3906 N 
\ 
\ 
\ 

' 

0 40 --

' -

80 ---APPROXIIA 1E SCALE h FEET 

CON1RACT NO. 
0378 

APPROVED BY DATE 

APPROVEDBY DATE 



CHICORA PARKWAY 

.._ p - -.. -~ .IIi~ ~~ p ~ 
- .._---<5 - _:_·-®-- ~ ·_ ~- ·.:. ~ ·_ ~- ·=-~ ·_ ~- ·_:_ ~ ·_ ~ ~-.:- .. =- .. - .. - .. - :-: =-:-:-=...-. ~-= :-:-=-:-: =---:-:-=-. :--=:-:-:= :-.:- .. ~----------®------

-

t-----{OJ~---

-
- ~ '< 

'\/ 

3906 L 

\ 
\ 
I 
I 

I 
I 

--~----- 0 
-lCl\....=:. - -

• 0 ~ •• - •• -. 0-0.- •• -==--~·-=--.:..:.. -:=.._·.-. 0 -~ 

.-------~~~--------~--, LEGEND \ 

S SHALLOW MONITORING WELL 
@ DEEP MONITORING WELL 

~ NAPHTHALENE CONCENTRATION IN 
~ MICROGRAMS PER UTER (~/L) 

\ 
\ 
\ 
\ 
\ 

- ..... 
{ ' APPROXIMATE AREA IN WHICH 

NAPHTHALENE CON CENTRA liONS 
EXCEED RBSLs 

~ 
\ ' ...... "" \ ,_, 
E) STORM DRAIN MANHOLE 
(Q) ELECTRICAL MANHOLE 

RBSL = RISK BASED SCREENING LEVEL 

\ 
\ 
; 
\ 
\ 
\ 
\ 
\ 

- -

............ 

---------------------- . M 11$ -----+ j- - --.l'n\_ 

<5 I ~ 

MW-9$ 

@) 

I 
I 

I 
\ 
\ 

' ' 

3906 M 

' - --
·-··-··-··-··-··-··-··-··-® -··-··-··-··-··-·· 

-

I 

mr 
)-

/ 
/ 

----,7 

I 3906 N 
\ 
\ 

"~ -------®---
\ 

"\ 
....... 

............ ........ 

~ ~ 0-

'\-1--1, 
/ ....... 

I "\ 
I \ 
I \ 
I 3906 P I 
\ I 
\ I 

"\ I 
....... / ........ ___ / 

---
I MW-15$ 

l~ - -./ / ....... 
/ y 

I \ 
I 3906 o \ 
\ I 
\ I 
'\ / ' / 

........ __ 0 40 80 -----APPROXIIA TE SCALE In FEET 

REFERENCES DRAWN BY DATE CONlRACT NO. 

t:+===t============+-t--t==i==============j LLK 10/27/99 
t- CHECKED BY DATE 

GROUNDWATER NAPHTHALENE MAP 
CHICORA TANK FARM - SITE 42 
CHARLESTON NAVAL SHIPYARD 
CHARLESTON, SOUTH CAROUNA 

APPRD'JED BY 

APPRO'JED BY 

0378 
DATE 

DATE 

REV. 
0 

FORM CADO HO. SDIV..JIH.OY«; - REV 0- 1/20/88 



APPENDIX A 

GEOLOGIC BORING LOGS 



BORING LOG 

• When rock coring, enter rock brokenesa. 

-tnelude monitor reading in 6 foot intervals @ borehole. lnerease reading frequenc:y if elevated reponse read. 

Remarks: 
------------~-----------------------------

Pagel_ of _j_ ·· 

Remarks 

Converted to Well: Yes No ___ _ Weiii.D. #: _________ _ 



De pill 

IFl) 
or 

Run 
RQD No. 

• When rock coring, enter rock brokeness. 

BORING LOG 

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------~--------------------------

Converted to Well: Yes No Weiii.D. #: 

Page ..:L of ..L 

Remarks 

---- ----------------------



BORING LOG 

• When rock coring, enter rock brokeness. 

.. Include monftor reeding in 6 foot inteiVBis C borehole. lncreese reading frequency if elevated reponse reed. 

Reniarks: -------------------------------------------

Page_·_of_ 

Remarks 

Drilling Area 
Background (ppm):,...l --, 

Converted to Well: Yes :(~ No ---- Weiii.D. #: _________ _ 



Depth 

lfll 
or 

Run 
RQD No. 

• When rock coring, enter rock brokeness. . 

BORING LOG 

.. Include monitor reading In 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: 

----------~--------------------------

Page_;__ of_ 

Remarks 

Converted to Well: Yes No ---- Weiii.D. #: ----------------



BORING LOG 

Depth Blows/ 
IFtl 6" or 
or RQD 

Run (%) Sample 
RQD No. Length or 

• When rock coring, enter rock brokenesa. 
"Include monHor reading in 6 foot iniiiMIIs @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

Page j_ of _J_ 

Remarks 

Converted to Well: Yes No ---- Weiii.O. #: __________ _ 



Depth 

(FlJ 
or 

Run 
RQD No. 

• When rock coring, enter rock brokenass. 
"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--------------------------------------------

",J 

Remarks 

No ----- Weiii.D. #: _________ _ Converted to Well: Yes 



Depth 
(Fl) 
or 

Run 
RQD No. 

• Wilen rock coring, enter rock brokeness. 

/ 

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

Remarks 

Converted to Well: No ---- Weiii.D. #: _________ _ Yes 



BORING LOG 

Depth Blows I Sample 
(FlJ 6" or 
or RQD 

Run (%1 sample 
RQD No. Length or 

• When rack coring, enter rack brokeness. 
-Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------

",I 

Page _;_j_ of -L 

Remarks 

Converted to Well: Yes No ---- Weiii.D. #:---------1---



BORING LOG 

Deplll Blows/ 
(Fl) 6" or 
or RQD 

Run (%) 
RQD No. 

• When rock coring, enter rock brokenesa. 

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

Page _l_ of ...L 

Remarks 

Converted to Well: Yes No ------- Weiii.D. #: __________ _ 



BORING LOG 

Depth Blows/ 
(Fl) 6" or 
or RQD 

Run '"' Sample 
RQD No. Length or 

• When rock coring, enter rock brokenesa • 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------~--------------------------

"' ,j 

Page _.,_ of -4-

Remarks 

Converted to Well: No ----- Weiii.D. #: ______________ _ 



Depth 

(FlJ 
or 

Run 
RQD No. 

• When rock coring, enter rock brokeness. . 

BORING LOG 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

Page ...L_ of ....1.... 

Remarks 

Converted to Well: Yes No ___ _ Weiii.D. #: _________ _ 



' .1, 

BORING LOG Page_-_of_ 

PROJECT NAME: ( iov" (. ~., '" . 5 He. 4Z. BORING NUMB~E;;.;.R~: ~(N=--C:...:...;.«f'='L._tS~/2_=---
PROJECT NUMBER: -N~D~'3..::::1"1~B~-..;.._..:..:..~-=-OATE: 9-= I '2.. c:t1 
DRILLING COMPANY: ec,J.u.::-&:= GEOLOGIST: --~~:-------
DRILLING RIG: -~>~-+¥=-~LAI~~:::;.._-1-----DRILLER: 

Deptll 
(Fl) 
or 

Run 
RQO No. 

• When rock coring, enter rock brolceness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
---------~-----------------------

Converted to Well: No Weiii.D. #: 

Remarks 

Drilling Area 1714-, 
Background (ppm): L..J:.f-L-J 

Yes T;;f ---- ---------------



BORING LOG Page _j_ of __J_ 

Remarks 

• When rock coring, enter rock brokenesa. 
"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Rema~=-------------------------------------------
Converted to Well: Yes~ No ------ Weiii.D. #: ________ ....___ 



Depth Blows/ 
IFl) 6"or 
or RQD 

Run 1%) 
RQD No. 

• When rock coring, enter rock brokene&s. 

"Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency If elevated reponse read. 

Reniarks: --------------------------------------

,,, ,,1: 

Page...:....._ of_ 

Remarks 

Converted to Well: Yes No ------ Well J.D.#: __________ ~ 



BORING LOG Pagel_ of_,_ 

PROJECT NAME: ---'-"'"~=--;..._.;.....:.S..ui..:.::le.:::...-.~Y.:::'Z.;.... BORING NUMBER: CfV C L{ 2.. 131~ 
PROJECT NUMBER: DATE: --;r. (2..... ~~ 
DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: ,e B--re:.. rd. 

Depth Blows/ 
(FlJ 6" or 
or RQD 

Run (%) 
RQD No. 

• When rock coring, enter rock brokenea. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse rncl. 

Remarks: -------------------------------------------

Remarks 

Drilling Area..---.. 
Background (ppm):J._ -~ 

Converted to Well: Yes No ---- Weiii.D. #: _________ _ 



BORING LOG Page _.1_ of_!_ 

PROJECT NAME: C..bic.oca. Sik. '-12. BORING NUMBER: V-z.. /3 I 6 
PROJECT NUMBER: ~N:&...l.IJcl..rl30..!1,~8;:=::-~LUlo-.:a:::..--DATE: 
DRILLING COMPANY: GEOLOGIST: ----------
DRILLING RIG: ----------DRILLER: 

Blows I Sample 
6" or 
RQD 
(%) Sample 

Length or 

• When rock coring, enter rock brokeness • 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------

Remarks 

Converted to Well: Yes No ---- Weiii.D. #: ----------------



BORING LOG Page_Lot_L 

PROJECT NAME: kt06 S lie; 42 BORING NUMBER: <./Z../3./ 1-
PROJECT NUMBER: -f\J-=-=D~~...;::I~B~..u...~.=---:..;;;_ __ DATE: ?-/fZ-/?'t_ 
DRILLING COMPANY: c;;{u.w,), •v- GEOLOGIST: 
DRILLING RIG: DRILLER: ----------

• When rack coring, enter rack brolcenesa. . 
"Include monHor reading in 6 foot Intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

Remarks 

Drilling Area.---.., 
Background (ppm):~...l -~ 

Converted to Well: Yes No ---- Well J.D.#: _________ _ 



D•pth Blows/ 
(Ft.) 6" or 
or RQD 

Run (%) 
RQD No. 

• When rock coring, enter rock brokenesa. 

"Include monitor reading in 6 foot intervals G borehole. Increase reading frequency if elevated reponse read. 
Remarks: 

----------~--------------------------
Converted to Well: No Weiii.D. #: 

,1,' 

Remarks 

Yes :r.'-712 ---- -----------------------



Depth 

1Ft) 
or 

Run 
RQD No. 

• When rock coring, enter rock brokenesa. . 
.. Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

Remarks 

Converted to Well: Yes No ___ _ Weiii.D. #: __________ _ 



I 
.. I. 

BORING LOG Page_Lot_L 

PROJECT NAME: BORING NUMBER: lf 'Z- !>Z {> 
PROJECT NUMBER: --~~--=:..:...~..::;__:.:;.._DATE: 1: U?/ ~ f 
DRILLING COMPANY: GEOLOGIST: --=--:o:' :--~:------
DRILLING RIG: DRILLER: 

Blows/ 
6" or 
RQD 
(%) Sample 

Length or 

• When rock coring, enter rock brokenea. 

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
-------------------------------------------

Remarks 

Converted to Well: 

Drilling Area~ 
Background {ppm}:~ 

Yes "t~ No Weiii.D.#: _________ _ 

f(~ Av11 



BORING LOG 

Remarks 

.. Include monitor reading in 6 foot Intervals @ borehole. lncreese reading frequency if elevated reponse read. 

Rema~=-------------------------------------------
Converted to Well: Yes Weiii.D. #: _________ _ 



Blows I Sample 
6" or I Rec:ove1vl 
RQD 

BORING LOG 

1%1 Remarks 

• When rock coring, enter rock broken-. . 

"Include monHor reeding in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------~--------------------------

"' ,1 

No ---- Weiii.D. #: ------------------
Converted to Well: Yes 



BORING LOG PageJ_of~ 

PROJECT NAME: e ~A.; t-- 5 j±e. . Y2.. BORING NUMBER: 4 2 /3 Z..). 
PROJECT NUMBER: _N.......:;;..o~o1-8-::::--~'-=-.....:.~o:=---- DATE: ?itt.(<??' 
DRILLING COMPANY: GEOLOGIST: 11 
DRILLING RIG: DRILLER: A.&;::Y 

Depth 
(Fl) 
or 

Run 
RQD No. 

• When rock coring, enter rock brokeness. 

-

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

Remarks 

Converted to Well: No ----- Weiii.D. #: _________ _ Yes 



BORING LOG Page ...Lot ...L 

PROJECT NAME: Ch1c...o@. c;;·,je 42.. BORING NUMBER: t.-f-2 /3 z+ 
PROJECT NUMBER: --~o.No..~.D..u3~1 ::..:e:::.;._--"".,&..&.;:;.-.:.::;;._--DATE: 1-/t 'fl:lt( 
DRILLING COMPANY: GEOLOGIST: 1 

DRILLING RIG: DRILLER: 

• When rock coring, enter rock brokeness. 

"Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
------------~-----------------------------

Remarks 

Converted to Well: Yes No ------- Weiii.D. #: ________ ......_ __ 



BORING LOG 

• When rock coring, enter rock brokeness • 
.. Include monitor reading in 6 foot int8MIIs @ borehole. Increase reading frequency If elevated reponse read. 

Remarks: -------------------------------------------

Page_{._ of _L 

Remarks 

Converted to Well: Yes No ___ _ Weiii.D. #: ___________ _ 



BORING LOG 

• When rock coring, enter rock brokeness • 
.. Include monitor reading in 6 foot intervals @ borehole. Increase ~ding freqdency if elevated reponse read. 

Reniarks: --------------------------------------

Pagej_otj_ 

Remarks 

Converted to Well: Yes No----
Weiii.D. #: ___________ _ 



Remarks 

·w...-................ -. . 
•lnaludelllllllleor ...... lnlfoallniiMia Ollorehale. 1ncneu ,..........., • ..._. ,.._. ,_., Rem.n.: ____________________________________ __ 

Converted to WeU: Yes 
No __ _ Weiii.D. t: _________ _ 



......................... .....-.. . 
•lllaludemonllor-*lllnlfoatiniiMiaOIIcnhale • ......._....,............, • ..._..,.._..,_.. Rem.BI: __________________________________ ___ 

,,, ,I 

Page -4- of -L.. 

Remarks 

Drilling Area 
Background (ppm): ... l - ... 

Converted to Well: Yes No --- Weiii.D. t: _________ _ 



APPENDIX 8 

FIELD SAMPLING DATA SHEETS 



GROUNDWATER SAMPLE LOG SHEET 

c:_·r---------------------------------------------------------~P~ag~e~~o~f~~ 
Project Site Name: 
Project No.: N0316 

Sample 10 No.: l(l (jLtnrJ I rJ I 
Sample Location: C#< Sf2111w/ 
Sampled By: ::J A 
C.O.C. No.: 
Type of Sample: 

(] Domestic Well Data 
!>Monitoring Well Data 
[] Other Well Type: 
[] OA Sample Type: 

,j. Low Concentration 
[] High Concentration 

SAMPLING DATA: 

Date: ~ I),.. IIIli '1 
Time: I l/'35 
Method:~ ~fl./ 
PURGE DATA: 

Color 

Visual 

pH S.C. Temp. Turbidity DO 

Standard mS/c:m Degrees C NTU mg/1 

Date: 'f } J 1..lf Cf . Volume pH S.C. Temp. (C) Turbidity DO 

Method: (_pt..JI ~ Initial r1.62 ~/.J/b(£ .. 1) 4//) t'J.?lJ 
Monitor Reading (ppm): 1 ' u · 1 1~. f{Cjl ./ 3? I.J(". 1 _2 7 (!). J b 

Total Well Depth (TO): J'-1~ 5 b 
Static Water Level (WL): {_. l, I 
One Casing Volume(gai/L): /·~5 

Start Purge (hrs): /!J~/ 

End Purge (hrs): /Lt? £ 
Total Purge Time (min): 3 '/ 
Total Vol. Purged (gai/L): 3 .75 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements 

, , 

OBSERVATIONS I NOTES: 

Salinity 

~ -
Saltni!Y 

\ 
\ 

I 

1-c_ire_re_l_fA~p~p-ll~~b-le_: ______________________________ ~SigdMu•<~·][~l~j~l~;---~~ 
.;.I./~-" . .J MS/MSD Duplicate ID No.: · 1 -

'12 GuY'J O/ o I .1> " . 

Other 

NA 

Other 

Collected 

I 

I 

ltD ' 



'" ,j 

GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: {,hf(urrr s·H-e.. 42.. Sample ID No.: l/ZftLtnp2..rfl 
Project No.: ND:318 Sample Location: J«fJii.Z..tk-,....J z. 

Sampled By: 
[] Domestic Well Data C.O.C. No.: .f Monitoring Well Data Type of Sample: 

Other Well Type: JP Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING Dt\TA: 

Date: '-1/JI/-:r-1 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 'J09S Visual Standard mS/cm Degrees C N11J mg/1 .. NA 
Method: f.A:J'(J..J }-(L»J_. ~~ td'1" "2.-~.o 'Z- \.q~ -
PURGE DATA: 

Date: '1 / II } 'I </ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method:~ N R.-tfU Initial s.e;~ . I !i'-? z.v.? I l.~;z. ~ 

Monitor Reading (ppm): Q. 0 • 1 5.'1~ . I I rJ 2.'-[. J I 2.... I I. --· 
Well Casing Diame~Material 2 IS·C3 • l~et 2.?.~ IJ /.CJ2-
Type: :l'' ~ 3 S.i'f -/07 ~ Lf,(J ,,_ 

/. CJ/ 
Total Well Depth (TO): )l.j. 0 .. 
Static Water Level (Wl): '1 • t;; 
One Casing Volume(~:/. 0 "1. 

. ~----Start Purge (hrs): -v"7 / ~ '/t:/1 ~ 
End Purge (hrs): JOi.fO 
Total Purge Time (min): ;2. / 
Total Vol. Purged (gaVL): ;. ~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

fJr&L' /€~/;,7.,,.,/AkA/L ULl ~\LYOWI'-' -s , , I 

rAil <;t' :b-'l. 1 trfl-- ~ 
I 

m~+e~J~ Utv6J v. I ~fa..- I 

-f {d 
\ C. _ _/ 

OBSERVATIONS I NOTES: 

" Circle If Applicable: l~e~~ 
~ 

MS/MSD Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

i Page of 
J 

Project Site Name: C.b. '"e&.;rt:J4.. 5J~ 42- Sample ID No.: l{).~Lm t_:! fill 
Project No.: N0318 Sample Location: ~p """~ s . 
~Domestic Well Data 

Sampled By: 
C.O.C. No.: 

[] Monitoring Well Data Type of Sample: 
[] Other Well Type: ~ow Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: "1/11//r Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 161fiQS6 Visual Standard mS/cm DegreesC NTU mg/1 .. NA 
Method:/ d,l J.-t{)(J./ .; . .;, ~' '2-C, ; ¢ 2..~3 -
PURGE DATA: 

Date: q /a I 11q Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: 1.1,.., puv Initial S:$~ .o~s 'l"$'. 6 y ~. "?s 
Monitor Reading (ppm): O·D 1 ~t;b o1-3 2". 7 ~ z, gz._ 
Well Casing Diameter & Material 2 G·" 1- ,ot;; l.~.lf ¢ 3._~ 
Type: ~ lc f v& 3 S-{1 .diS ~s. "} !If ~·7~ 
Total Well Depth (TD): J~:j-'- . ~ 

Static Water Level (WL): b ''f8 
One Casing Volu~ ): /.) ~ 

sf: ... 6<.:~~~ · Start Purge (hrs ~I OO'i 

End Purge (hrs): / 0 f9 
Total Purge Time (min): ~9 
Total Vol. Purged (gai/L): 'J, t> 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

I ~ 

fA7r .// E/JAhrrF /5t:-/A//I,•II,. JICf,..J ~ )I '(0 /1'1" ~ 
I 

_._ -PA-11 JZ> ;J..>~ t t.r~ ~ 

/J1 t!!-h I~ Ill.. I vI~"- J f'P" { 

II' l ' 1\. '-e / ...__...... 

OBSERVATIONS I NOTES: 

-Circle If Applicable: 

~~JII MSIMSD Duplicate ID No.: 



'II ,l 

GROUNDWATER SAMPLE LOG SHEET 

Page of u 
Project Site Name: CV1 ,·(or4.,_ Sik 42- Sample ID No.: L/ 2-li.Lm t. ~ l/J l 
Project No.: NO~;e Sample location: lfi~~ 1'1'\ ... ~ . . Sampled By: 

[] Domestic Well Data C.O.C. No.: 
raonitoring Well Data Type of Sample: 

ther Well Type: :Jftow Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLINP D'\-T~:.A 

Date: '1/ /} I 71 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: r loSS I Visual Standard mS/cm Degrees C NTIJ mg/1 ,. NA 
Method:~~ '·'2.t; :DlP5 7-'f.o I I .<"z? ~ --PURGE D4' TA: 

Date:'fJJI/'ft Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Lot-~ FU>V Initial 5·~ o~11 d.S ./ IS /.70 M'/4 
Monitor Reading (ppm): (). ~ ' 1 (,.33 ~~2.. J. '2-1..' 5 1·'~'1 
Well Casin' ,Diameter & Material 2 r,~B :or;r'J J~ , I Lf l· ~h'1 
Type..:( {)1/C- 3 t,,)S #~s ~~ ,b f llt!l1 
Total Well Depth (TO): 13· 3? .. 

" Static Water Level (WL): S. ?If J 
One Casing Volume(gai/L): /. U '\. 
start Purge (hrs): LO 6 '7 
End Purge (hrs): lt:Jl.f 0 

u 
Total Purge Time (min): .3_3 
Total Vol. Purged (gai/L): ~·1 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container J:lequirements Collected 

• • ~ 

16rF.v:/G:lt! /111~/#~ J..CL/ ~')( ""om v ..::::> , , , -f/RJI rz; .:t.,Y /_?~_ ~ 

/lJI!IrJ'Jt.S HJ/lh I~ I J.-.71<. I 

C"\ 
lfn J 
~ 

OBSERVATIONS I NOTES: 

Circle If Applicable: 
S!g_na~.Y\J 

MS/MSD Duplicate ID No.: -+ .--- -, 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: Cl-llCb(L'(\ 5jk. L.f-2- Sample ID No.: 4 2.6Lm C/)'5 sP I 
Project No.: NO~iP. Sample Location: (~( c..f~ '-V 5 

Sampled By: :TAo~~,.. 
[] Domestic Well Data C.O.C. No.: 
s;,Monitoring Well Data Type of Sample: 
[] Other Well Type: ~ Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: '1 I I I ,.,j' Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: '10?> .5 Visual Standard mS/cm Degrees C NTU mg/1 " NA 
Method: LQ)J '/Z.t:l.v 1/.0 b .?..f:J )a./.l r:p 1 .":J--"3 rJ/()r 
PURGE DATA: 

Date: q / II/ ~ 'j Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: LMJ ~J.) Initial t ... l .Z.'Z~ LV.Y I I. t2.. --- \ 
Monitor Reading (ppm): {).. 'b 1 "·--'\ . l-~ '1-' 2."(.'2,. _!! 2.-5 - \ 
Well Casing Diameter & Material 2 "J_j ~ 113 .l'·ft 1J ~ }!_ ~ \ 
Type: ;;) 1 I (JJ/'C,. 3 I..,W . 1)1 ~4 .. !P L·1 ~ ~ [A \ 
Total Well Depth (TO): / S, I() ,, . 

Static Water Level (WL): S b() 

One Casing Volume(galll): /. }fo 

Start Purge (hrs): c~:n-9A·Y6 

End Purge (hrs): /{) 3'/ 
Total Purge Time (min): :Z C-f 
Total Vol. Purged (gai/L): 3 • $ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

J'S1l:JC./~AAh-.~f. I 
/C.~Uji!!S If' 

.L.. /tiGv .> )( _'t!Z_H!I _k_ ~ 
I 

PA/.1 p ;£ v I l. flCr } 

' I 

M~-hl /!'" Jllf6'l l~ I L:rn.- I 
,. 

,--......... 
l(LJ) . "-V 

OBSERVATIONS I NOTES: 

Circle if Applicable: lf'a11Uofl--MS/MSD Duplicate ID No.: 



,,, ,1, 

GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
lb Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

l\\03/8 

Date: OJ /I L( ~ Color 

!Time: ', 1 ...., .. ~ WP"t t:':,~ ~ Visual 
Method: L,olf'l" t-tAw 
PURGE DATA: 

pH S.C. Temp. 

Standard mS/cm Degrees C 

Date: 'f /1 1.- f o/1_ Volume pH S.C. Temp. (C) 

Monitor Reading (ppm): 6· u • 1 1/ IJ. 'fB , f.JJ ~ IJ.lf 

Page of 

Sample ID No.: 42Gzt.-Mtf'¢ I 
Sample Location: c.. f..J c.'± z._.m "\2 6 
Sampled By: .-;pr-, re 
C.O.C. No.: 
Type of Sample: 
"' Low Concentration 
[] High Concentration 

Turbidity 

NTU 
2-( 

Tur~idity 

~· 

DO 

mg/1 

J. c./o 

Salinity 

" -
DO Salinity~ 

61~110 

Other 

NA 

Other 

Well Casing Diameter & Material 1-___;;2_-+..,~0~'(l>-Mr----+----11-----+-----l-+---+-----1 
Type: :2'' 6)'{(., 3 ~ 
Total Well Depth (TO): .<'I.~ '3 
Static Water Level (WL): 5.13 
One Casing Volume(gaVL): '1i'J 
Start Purge (hrs): / '-/Db 

I ':.LJ::"#'F 
End Purge (hrs): 1 ~., ~· ~ 

Total Purge Time (min): ~ 
Total Vol. Purged (gaVL): !l, (dJ L f.-
SAMPLE COLLECTION INFORMATION: 

Analysis 

, , 
YA. /..J 

OBSERVATIONS I NOTES: 

Circle If Applicable: 

MS/MSD Duplicate 10 No.: 

Preservative Container Requirements 

. 

SCc..W~cJ "'JELL ~6W'r"'\.~ 
f..J (> bl) -n ~ts'S. 

I 

ll/ 

Collected 

\ 

((a } 



GROUNDWATER SAMPLE LOG SHEET 

£ Page of 
~r-----------~=-

Project Site Name: 
Project No.: 

Sample ID No.: L./2...{;zL.M ¢ 1-o I 
Sample Location: 'tuC 'I 4 ~ IN -:r 
Sampled By: .y XA J ~ 
C.O.C. No.: 
Type of Sample: 

0 Domestic Well Data 
'-f Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

..& Low Concentration 
[] High Concentration 

SAMPLING DATA: 

Date: q / j Ll ?1 
Time: '1000 
Method:/ 1J;J t::/..L:IIJ 
PURGE DATA: 

Color 

Visual 

pH S.C. 

Standard. mS/cm 

Temp. 

Degrees C 

Turbidity 

NTU 

DO 

mg/1 

Salinity .. 
Date: q // ;J.JCJUI Volume pH S.C. Temp. (C) Turbidity DO Salllity 

Monitor Reading (ppm): 0· 0• 1 I tJ:¥0 /, IJ"~ 26 ..0 ~.j' t'-4 7 

Total Well Depth (TO): IS. '10 
Static Water Level (WL): ~. O'Z.. 

r . One Casing Volume(gaVL):/ Is 
"---" Start Purge (hrs): oC/ / ...r 

End Purge (hrs): c::/1lf.'. 
Total Purge Time (min)3~ .· 
Total Vol. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis 

, 
, 

OBSERVATIONS I NOTES: 

Preservative Container Requiremen~ 

/,..1(./- #f'OJ{".f 

{'.& I U'~l- k_ 

l .. h.r07 S:•t .,, I c I L'f'f\.. , 

fH Strb i)tL.. v I 

1-' (. £., 4tJ~t...'l.]_ 

Circle If Applicable: Signature(s): 

~--~~~----------------------------~ MS/MSD Duplicate ID No.: 

L/U:J~Oib It> 

1 
\ l/ 
v 

Other 

NA 

Other 

Collected 

I 

I \;U) -



-
GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: 61.1 C.o.::~ s·,~ 42. Sample ID No.: LI2.4L,.,.l/> ~ 4> I 
Project No.: ~03:18 Sample Location: ·c.~~c.f l.Mwi 

Sampled By: ::TA-, £lsi 
[) Domestic Well Data C.O.C. No.: 
'& Monitoring Well Data Type of Sample: 
[] Other Well Type: ._Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLINq DATA: 

Date: '1 / J .l/ '{~ Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: '/0~'"1 ~ 
Visual Standard mS/cm De~C NTIJ mg/J " NA 

Method: f.NJJ t;~ CLG~ 6~'0 -97b ;l$-1 4JJ -;:{;1} -< 
PURGE DATA: 

Date: D[ /11., I ~~9 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: L.Df!J_ ~ Initial &.14 ,yl," l.c.f.~ .....f# o. r s ---
Monitor Reading (ppm): 1 '.s:z.. • L(~'f 2ti .c() <I~ p.2.~ -· 
Well Casing Diameter & Material 2 lb . .:;:~ .'if'+ 25-cP t</i 1 ·4>] -
Type: ::2'' PV'v · 3 ~ .ll,b .41{ 2.-t). ( L ld> ~.~1- -
Total Well Depth (TO): /1.tb .. 
Static Water Level (WL): IJ. 11 
One Casing Volume(gai/L): /• 3 
Start Purge (hrs): t) '\. ~ '2.. 
End Purge (hrs): ~</Z. 
Total Purge Time (min): 'lib 
Total Vol. Purged (gaVL): 'f 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

. 3 
Drtn//6-JA/,n r/e;pP~ JI,(L., . ~\l 'f D J411c-

' • 7 f ., 

//All fZI :;l. ")t I L,T K.. .:2. , 
J"'1,4.L L<' Uft/0? I Y 7 1..,;-,rL I 

?"?.... 
t /;. ) 

OBSERVATIONS I NOTES: ·-

Circle If Applicable: 

~ MS/MSD Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: Lh ( (.cor~ Sj~ "+2: Sample 10 No.: L{ l_{jLn'l~ q ~ l 
Project No.: 1\10318 Sample Location: (I" C. '::1. 2.. ~""' '\ 

Sampled By: l6J.'Z. 1 Domestic Well Data C.O.C. No.: 
Monitoring Well Data ~of Sample: 

(] Other Well Type: w Concentration 
(] QA Sample Type: [] High Concentration 

SAMPLINq DATA: 

Date: '1/t 1.1 Li Gf · Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: Jn3n Visual Standard mS/c:m Degrees C Nn1 mgll .. NA 
Method: Lt:hJ vU~ ~\l'Ak 1 .. :~o O·lo'ft> 1~.~ lu l),(pl'l - --PURGE DATA: 

.. '~ 

Date: q J J1.,. ~·~ Volume pH S.C. Temp.(C) Turbidity DO Salinity Other 

Method: CJ::,t,J ~ Initial 6 .2._~ ,SCJ5 1;}~. I ,;)5 j.l.2o - -
Monitor Reading (ppm): ()C> 1 t-.at .flU- ~4/.Cr '" o.7S - L,.ll:\_ I 
Well Casing Diameter & Material 2 (p,l0 , t~t.~ .,2.7 ,;?I {).~, - "" ...... ;J. ·"""· .. --
Type: ~lt P~ 3 ~."jo ·utO ~::»."1 /Cr 0 .IDS - - 1a ~ 3. 
Total Well Depth (TO): /S. 56 ~ . ' 

Static Water Level (WL): "f!bA -----c One Casing Volume(gai/L):/., · ----Start Purge (hrs): 0'11~ -----End Purge (hrs): o <t~l ...___ 
--. 

Total Purge Time (min): I fA --. 
i--.. 

Total Vol. Purged (gai/L): 1· '? ~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Prese,rvatlve Container Requirements· Collected 

4-r~K/i:UA/,,,~,_ AiaAJ '.,/ HG0 £.H'").,(yJ c., 'X.. 3 ~ 
~ , r' 

. .P.4/J _()} ~X l £,~('- 'A 

/n~/.r .LJIJ(J7 I '~~ L vi rz... l , , 
1\ \fl!".rol. """"'' 

AA,J.i.!. HC{ "':} " t.f (J ~ I .s 
V r ,_,. ... rr--.. , 

.LL.,.. ' b-. ~ -.. ~ -
!...J 71"1.. 
l~ ../_ 

OBSERVATIONS I NOTES: 

A 11 ),"115 e,of/(ded O'vf /20f.tJ. 

Circle if Applicable: Signature(s): 

"- ~-;)~~ MS/MSD Duplicate ID No.: 

' II . ~ ::::::-r7 !": - -



"' ,j 

GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: {. h \ ( b Y€!.. '5ik 4'2- Sample ID No.:" ':{LC!JLM4>d> l 
Project No.: ND318 Sample Location: c. u ( ~ 2. ~ 1 d1, 

Sampled By: 'XJ::J.']:. 
[] Domestic Well Data C.O.C. No.: 
II' Monitoring Well Data Type of Sample: 
[] Other Well Type: jf:alow Concentration 
[] QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Date: '1' / L 21 41'1 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: ·oa;41 Visual Standard mS/cm Degrees C NTU mg/1 ~ NA 
Method: Ldf,J f.;{JJ(,J (. ..S;). /.~~. ~3~ ~ IJ. laLI - -
PURGE DATA: 

Date: 'I/ l "2./ ~ ~ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method:" ~W J!:~ Initial I~ .1/-0 i/.~{ ~1./.6 7 o.go - --Monitor Reading (ppm): 0 • 'fl> 1 18.'1S 'J '2.~ ~'1.0 ..!J IJ.CJ5 - 1.~ 
Well Casing Diameter & Material 2 1,; .'/t I 1.6 2~.1 ~ /lit - J.ln 
Type: ;2" p'((... 3 t..l~ 1. 2/,p lA./ PI /.~'-/ - "'-~ 
Total Well Depth (TD):/l/. ~ 6 ----~ .. 
Static Water Level (WL): t,. 'I~ ----One Casing Volume(gai/L): /-'3 -----Start Purge (hrs): /)q} f1 --- ....__ () 
End Purge (hrs): {) <J $ -r--... 
Total Purge Time (min): ;/5 b--..... 
Total Vol. Purged (gai/L): a tj "' SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

, \ • I 

~ftvi. -/_, "' ~~~;AJ,~AII J-1(.,£_., ~7()~ 'l>. 
• , I , . . 

~ 

:f"A.JI (Z) '2 \t l. IA'f'-" ;l 
I 

/IZ/Vh..l.!' ff f../07 I '>'- I Lr~ ' 
I I""" \t? ) 

OBSERVATIONS I NOTES: 

~ 

.~afAp~ble: 

:~ ~MSD )upllcate ID No.: \ 
~- ~ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: ch~c.a~ 5j-te.. 42.:: Sample ID No.: l( ~ I"'\ I lfPI z.. 1L-o& • .._ 
Project No.: NC31B Sample Location: C ~, ~2.. f\"'\ ~II 

Sampled By: ::r~.x.e. 
[] Domestic Well Data C.O.C. No.: 

Pagej_ofL c 

f Monitoring Well Data Type of Sample: .. _7 
Other Well Type: Q5Low Concentration 

. [) QA Sample Type: [] High Concentration 

SAMPLIN~ DATA: .·· 

Date: Y/12/ ~ ..f\. Color pH ·'S.C. Temp. Turbidity DO Salinity Other 

Time: -Js-vlCU::. ~ D\1\ li/Ob Visual Standard mS/cm Degr_ees C ~ mg/1 A NA 
Method: ~(IV t:l W/ 7·lf0 .. (n'].,S :I.CJI. '1 'f' 1/l /1'/fJ 
PURGE DATA: . 
Date:4/ J '-l'ff Volume pH S.C •. Temp. (C) Turbidity DO Salinity Other 

Meth!XllA &../ /;::tt:».J Initial 1~·~.3 . 6'L'1 ~$'.( 3Z-- ()~51.- NI-t\ 
Monitor Reading (ppm): 0 l!.' 1 r?.t./ ,U_6 d,S. u 12- O,J'l 
Well Casing Diameter & Material 2 17·1fG .~LfS ~S'·D 'f •tv 
Type:~ r 

1 pvc_ 3 1.'/0 • (/1,. s 14,q f.{ ., {1 

Total Well Depth (TO): /3. $6 ' .. ( 
Static Water Level (WL): 5. 2 S' j 

c One Casing Volume(gaVL): /• 3 "V 
, Start Purge (hrs):cYf / t) 

End Purge (hrs): L7-ltf'b 
Total Purge Time (min): :?0 hw 

Total Vol. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservi~b"Ve Container Requirements Collected 

I 

tJ,rll:t/'/rnA ~-- ~/"'--' L P-:T.JAttCir,n rr• LVL,.; J~ Von~ ~ -, , , , 
J 

P4.f+ {/) 2. v I Lrrz,. :J 

/171-hLf.( 1-JA/~ 1 Y I l..:rf(..· J 
f ,., I 

Dlrf' #I.,~A.I f:..l.ct ~ K . ~ C!J """ I ~ 
1..7 

~ ,'oi/\C { X • '$" I ft,... • I 
n... 
{{UJ 

OBSEf\VATIONS I NOTES: -
\ j__ ld04. IJtvLoNS S~/¥1~ 1intP' I'D. 

_L 

Circle If Applicable: 

v~~, MS/MSD Duplicate ID No.: 

-



llo 1L 

GROUNDWATER SAMPLE LOG SHEET 

Page of ~ 

Project Site Name: Lt.,\ c..~,.-~ Sik 41: Sample ID No.: 4_2..'-1LfV\ I 2. 4> I 
Project No.: ~Q~:Z~ Sample Location: 'J.J( l/2.. M a-~ 1 z 

Sampled By: ,;:L"~!:;,:te 
[] Domestic Well Data . C.O.C. No.: 

)>Monitoring Well Data Type of Sample: 
[] Other Well Type: ~Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 'If tl/ '1 Cf Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /{){V Visual Standard mS/cm DegreesC NJ\1 uWI "· NA 
Method: 1../:X/J ~I ~AJ IPJEJIJIL J/r/.J :1.2~ Jd,..,).. /(/) "l.f/J AI If. 
PURGE QATA: I 

Date: YJ /J./'I'f Volume pH S.C. Temp. (C) Turbidity DO Salinjty Other 

Method: LlJ,N" ~/A!J(JJ Initial J/.()1 ,7,59 d:J~ I d-1 /,o;1 .NPI 
Monitor Reading (ppm): tJ-b' 1 JI,O() '],].~ l'l.·lf I~ .~c 

Well Casing Diameter & Material 2 JJ.t:J£ LJ.;)'j :12.'1 lh . 'II 
2.'\ f'f"v 1/.JA ~·'3S ~.2.z._ l.t 

. 
,IJ.J Type: 3 • 

Total Well Depth (TO): ..g~ .I .. 
\ w 

Static Water Level (WL): 5· Z.S ~ 

One Casing Volume(gaVL)~ l·b 
Start Purge (hrs): 1'7'9/2... 

! \ 

\_,I 
End Purge (hrs): () tfLjt) 
Total Purge Time (min): )~ 
Total Vol. Purged (galll): ~ ~~ 
SAMPLE COLLECTION INFORliiA TION: 

Analysis Preservative Container Requirements Collected 

" /11'/t>Jc / QD / ;J~.I!IrA.h J.IG'- l/O~t ll Y 3 
I 

J?LJ/-1 ---u; 2~ I Lr~t... IP-
I 

ff/ahf< JJJI'O-> lv~j_~ 1 
"' 

b) 
OBSERVATIONS I NOTEs: 

-¥ ?(l(l~ s~f. Cc '-fSE\-1 yo U.Jlin E". L6 1 ~ULio"" }£_. • . I· -~ )£ ' \ b':o l. b 

Circle If Applicable: 

~~~ MS/MSD Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page \ of \ 
. 

Project Site Name: ch-1 colo'"c:;.... 5i:!:f: ~1:: Sample ID No.: '::J.2.~L-M I 3 t:/> I 
Project No.: ND&JB Sample location: ,,_),'{~ IV'H~.) l,i 

Sampled By: ~ -::rG-
(] Domestic Well Data C.O.C. No.: 

Jl'·Monitoring Well Data Type of Sample: 
(] Other Well Type: '"i('Low Concentration 
(] QA Sample Type: (] High Concentration 

SAMPLIN_S' DATA: 

Date: '1/ tl/ ~ ~9 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 
0' y ~~ Visual Standard mSlcm Degrees C NTU mg/1 ~ NA 

Method:LbW r;;LL:JtJ C\-QOV ~.~o o.rno ';).(,0 1\9 ) • 'jq ~ -
PURGE DATA: 

Date:q/ J :JJJ~CJ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: iJIW P'L/)fiJ Initial '1.~.3 i).;"o/t ~s .\ ~Oj 0·1~ - --
Monitor Reading (ppm): (> 0' 1 1.1,() b.~1~ J;J.S ~;;). '.'2.~ - /,~ 
Well Casing Diameter & Material 2 1. }'S_ p.zec, D.>7. 0 .::)'5 I ~~ - t9-f> 
Type: J'' /)V'~ 3 1.ntt ~.'283 ~~~.Ci 30 J Ja - '/,;). 
Total Well Depth (TO): J ~.J D tl 7.M JJ .:::rr1 ~~.~., . 'd-""7 1. u'-1 - S .. l~J 
Static Water Level (WL): ~.~ tJ 5 t, .so ~ 211.1 a1. o /&, 13'1 - 7.-o 
One Casing Volume(galll): /· '/' 

. Start Purge (hrs): /£/0 8 
End Purge (hrs): I t/i-tl 
Total Purge Time (min): ~~ 
Total Vol. Purged (gai/L): £;, V 
SAMPLE COLLECTION IN FORMA liON: 

Analysis Preservjltive Container Requirements Collected 

/.U~./'/~//'- """"-:-#~·"'" ...u Hc.,t_, ~ \1 y 0 '""" 3 
( , / I , 
rAn Q 2 \I 1 L,rrt... ~ 

U___!bk..lf J..lfV'D? J y } (..,((L. I ., 

IIIJIDW t1J /v. ~oCJ "' '-' I 

DJ S:. IYJJ?rJf. J4vv "3 '\t t{ 0 l""'v ~ 

/-:\ 
(-fV} 

OBSERVATIONS I NOTES: -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 



II •I•, 1 

GROUNDWATER SAMPLE LOG SHEET 

Page \ of _j_ \J 
Project Site Name: 'h.; !PY'""- Si+c. 42- Sample ID No.: '-lz.qzt..~n r4 t1> 1 
Project No.: ~Q:315 Sample Location: C~c~Z.MVIIl..l 

Sampled By: Tj' .An 6- 1-r' 
[] Domestic Well Data c.o.c. No.: 
[) Monitoring Well Data Type of Sample: 
[) Other Well Type: [) Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~·ll-19 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: It 'l5 Visual Standard mS/c:m Degrees C N11J mg/1 " NA 
Method: (.,~vJ J:J~ c I"PCW \,.'f'\ o.~'fi !:1. \f • '2. ~ J,0"2. - -
PURGE DATA: 

Date: &j.,.. II --'I '1. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: t.;.b\N ~(,~ Initial ~.I C: o.slg 2 ~." I ),CfJ{ - -
Monitor Reading (ppm): 11 1 \o,JS 0, q 'f\j !:lY.':l 

.., 
0, q'7 - -

Well Casing Diameter & Material 2 \!), y~ "· Li'fS 'I'L o -8 L\C\ - -
Type: t, u ]>Vc, 3 (,,"fq a. '1~~ ,. 'I . 'l. li!J ) I O"'l - -
Total Well Depth (TO): 1 ~. 2. 0 

Static Water Level (WL): 5·1'1 
One Casing Volume(galll): J. ~D 

Start Purge (hrs): \015 
End Purge (hrs): II o 5' 

~~ 

Total Purge Time (min): J~ 

Total Vol. Purged (gai/L): Jq 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

I I 

Arac/FZJI( / ,,,,£5el~L ,, HU ~ LID ... J tJ..ld~t[ .3 
' 

, I « -
I' A-ll -- _j I AlA~~ d 

,.; 

tn~J< HA!Dflt I ~ J~ ,..f-./._ J 
I 

~ 
lQJ' 

OBSERVATIONS I NOTES: 

J 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

--- ---- - -- ---



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: c...h .~ c.or "- 5i~ 42- Sample ID No.: l/l~LihlS!£. I 
Project No.: N037B Sample Location: {.~c. !:/.2.. !b&Ja s: 

Sampled By: -:rN' r 1 .v<T'tVI 
(] Domestic Well Data C.O.C. No.: r 
1)c:.Monitoring Well Data Type of Sample: -
[] Other Well Type: [] Low Concentration 
(] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: '1/11/'1'4 Color pH S.C. Temp. Turbidity DO Salinity Other 
Time: /liD Visual Standard mS/cm Degrees C NTU mg/1 " NA 
Method: (., ~ Fl "-'J t:L .rc~v 15.&Ji .. ;JID a't.J _12 [_~-~ - -
PURGE DATA: 

Date: e;'-IJ..- '1CJ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: t..CYvJFLo.N Initial s.~, O,Jll.f1 'l5' ,'1.. r;. ) .:tl - -
Monitor Reading (ppm): .1lf · 1 1&, .lOJ ..-Zo"i d"'. LA Jo J.Z/ - -
Well Casing Diameter & Material 2 !i','tq .,t.J-0 2Jic~ (j) f,Ol - ........ 

Type: Z" Pvc. 3 5'/1'1 ""l.IO ;lJ.{,( ~ "' gv - L 
Total Well Depth (TD): /'/ ./ .. 

Static Water Level (WL): 'i• 55 
One Casing Volume(gai/L): /) ,qo 
Start Purge (hrs): 1 () 44 
End Purge (hrs): /f)SCJ 
Total Purge Time (min): } .S 
Total Vol. Purged {§j)L): ~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

/61/FY/~~4/ AI~/~/-• .- ..H. J.lr..l ~ '//J "" ..a.la.s-~ -~ , , I , 0 
i"AII - ,:;;} 1 L D.lctS< -::; 

J 

/I?L-/., t' ~ PINtJ? I _nl' sh'c.. I 
r 

~ 
~j) 

OBSERVATIONS I NOTES: 

Circle If Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~..:z£6~ 



''"·I· 

GROUNDWATER SAMPLE LOG SHEET 

Page of ::) 
Project Site Name: ~hi l.Ore.,_ 51-k. 47..- Sample ID No.: <.J2.4L.~ I bd l 
Project No.: (iQ3i6 Sample Location: Ct!C ':1. 2. ""VJ I' 

Sampled By: 'IJ::J.-:!. l.T.TM 
[] Domestic Well Data . C.O.C. No.: r 
~onitoring Well Data Type of Sample: 
(] Other Well Type: [) Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: qfll /1~ Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 'J I ;;t.r::; Visual Standard mS/cm DegreesC NTU mg/1 "' NA 
Method: Lew ~{m .. """> dea .. 5.~ct ·a4fl ~5.6 l.l /,07 - ......-. 
PURGE DATA: 

Date: ti-11 .... '1'1 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Low Plnu.1 Initial 1 •• ztt .3"2'-l ~t..tJ () I· I~ - -
Monitor Reading (ppm): (/) 1 J .. ..e'i ~b"4 1~./-~ 0 ,,~, -
Well Casing Diameter & Material 2 ~.oo • 2'l "3 1~5"· (, <b D· 7'0 -
Type: z ., pvc., 3 5.1'1 ,2'/9 z~.5 4J J, 0'1 __.--1 

'-
Total Well Depth (TD): /_~.S '. 

Static Water Level (WL): '/.11 B 
One Casing Volume(galll): J &/ \ 

Start Purge (hrs): I ~\f'L 
End Purge (hrs): II t.l 
Total Purge Time (min): t-flf 
Total Vol. Purged (gai/L): ~. 'S 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

I 

a-rtF~. /.-"'-1/~r.1!r~WH.h J.lrJ A~ L/0 '1"11 ~foc:C 3 
• ·I ( v 
P4t/. - rlj I 7 /1/a~'\ ;:; 

-zJ 

ff/~J< J.IJJ!J..,. I nlr.~ 1 . ... -, 
~ 

~' l 'P__j} 
OBSERVATIONS I NOTES: 

Circle If Applicable: Signa~ t/. _;; 
MS/MSD Dupllcatt ID No.: ~ .// 

'\J"~~ 



GROUNDWATER SAMPLE LOG SHEET 

(_ Page f of f 

Project Site Name: 'b~·cor-tl 5'1tt ~'2,... Sample ID No.: y 1.6L.N'llf-!_ ' 
Project No.: ~o~:zs Sample Location: {.JJC.':J. 2 ~._, ( ~ 

Sampled By: I.-:IM i TT 
[] Domestic Well Data C.O.C. No.: 
ji(Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 't-ll-'1, Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 'll 0 Visual Standard mS/cm Degrees C NTU mg/1 " NA 
Method: (.,o'W PfoW c\euv ~.\IS o,Slo ;2 J. CJ -9' r._ii - -
PURGE DATA: 

Date: ~_,, ~'10, Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: L t:1W v/o~ Initial 1\a,Sff O,'i~ .1.. 4.1 .0 \.'1.1.. - '!'"" 

Monitor Reading (ppm): JS 1 .. ~. S"1 o.sn 23'_q ~ ) . "3~ - -
Well Casing Diameter & Material 2· \, ,\t() o,s,~ ~3.i .t;J' J._l...., - -
Type: z•t Pvc 3 \,. \.5 o~ S:ZCl l3.'11 8 ~ ·'fl - -
Total Well Depth (TO): /4.~ 

Static Water Level (WL): If 'ilJ 
One Casing Volume(gaVL): J, lo 
Start Purge (hrs): \o3o 
End Purge (hrs): I I oo 
!Total Purge Time (min): 'jf:) 
Total Vol. Purged (gai/L): 4, ~ tt• 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

IZ-r'ITV / FD~ / fi17/J;' /,AkAL I." Hrl ~· lJ_f)_ ~ o.J a_r.; _-..; , I , 
~ 

-rAJJ -- ~ 1 ~ a. /4-rc- ::) 
• • j -

tn~ftJL/< II iJ{):r. J 4lll_Sft~ I 
' r 

-
(/ 1 
~/ 

OBSERVATIONS I NOTES: 

Circle if Applicable: Signature(s): '• 

MS/MSD Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

Pagel of_l ) 

Project Site Name: C.h \ c~v-"- Sik Y"l.. Sample ID No.: yz.gL rtll '8 4 I 
Project No.: tHBJB e~c... Sample Location: '~t~ 2-M"'""l ~ 

Sampled By: '1"".1. 
[] Domestic Well Data C.O.C. No.: 

:;QI..Monitoring Well Data Type of Sample: 
[] Other Well Type: '1f-l:ow Concentration 
[] QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Datea..JJ ""'_tg_'-l Cf h :~.I crq Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: • D~~~ 1 I 
Visual Standard mS/cm Degrees C NTU mg/1 .. NA 

Method: ~dJJ.. /::/J) (JJ l'.JUJJr 'l.1(, ~.00, 2~.4 ~~ /.lfJ I --- -PURGE I ATA: 

Date:£:} L'\ I D.~ q 
1""1 I ,- IIZI"tct Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method:J .1lJJ ~ w Initial /1.1/o ~LA QJ.&i.4 35' 7.t, I - -
Monitor Reading (ppm): 1'\.D· 1 - _;;r _/,. .'<: 

Well Casing Diameter & Material 2 - '7.,3£l 
Type: .:tl' <pv v 3 

_.., ,,0 .15 
Total Well Depth (TO): :rJ. '1'6 
Static Water Level {WL): t.f•b 7 
One Casing Volume{gaVL):_~"5 

Start Purge (hrs): /L/{0 
') .. 

End Purge (hrs): i4'i7 
Total Purge Time {min): 

Total Vol. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

I 

'6T t=.X /~L /rrux~ JUL ~Cjjj Ptv 
I 

.P,G/-1/. (8 -lid 2~ I 1-Tit..-

/J?<tfa/~ Jluo., /Xi L-rL. 

OBSERVATIONS I NOTES: 

I ~'17; Wd( pu.vi)etA ~ . APr'(cx ;~k/':1 3.l5 ~ct( I o"".s P~· &di~ 
PV"t~ -k>~ tMCl Bt f~. 

Circle if Applicable: 
slgnature(s): ~~O 

MS/MSD Duplicate ID No.: 

~~"~ 



·~ FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS c) ~T_et;;.;.ra..;.T_ec..;.h-.--...ln....,c. _________________________ ......;~:.;.;;;;;..;;.;,;;;;;_...,. 

Sl\~ ~1. Sample 10 No.: ~ :2. {TLM 0\ o \ 

Sample Location: t AJ c. "i l /tit vJ \ 

Analysis Time: 

Titration Count I Multiplier I Concentration 

x0.01 = mg/L 

x0.02 = mg/L 

Analysis Time: \ ~ ~ 4 f 
Filtered: 0 L/ Equipment: §:cH Digital Titrator ~ CHEMetrics (Range: _ ____.mg/L) 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 0 0 '3-:1. ~. 

CHEMetrics (Range: __ , mg/L) Analysis Time: ts: 2;-

Titration Count Concentration 

xo.1 = 
0 x0.2 = :2 

X 1.0 = 
x2.0 • 



.. 
) 

·~ 
Tetra Tech Inc. 

DR-700 

610nm 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

r--~~..., 

Sample ID No.: ~2 6tM. D I of 
Sample Location: LNCY.r M(..o) I 

Duplicate: D 
Blank: D 

~ HS.C Col'" Chart HS.WR Color Whoa 

93 Other: 

Analysis Time: / (/ ({$ 

f/2. ¢ ( mg/L Filtered: 0 

0 
0 

DR-700 

OR-B 

91 

~ 
60 

fl. P/6 mg/L 

IStar1dard Solution: 

IStar1dard Additions: 

0 
0 

DR-8 

55 

Other: Analysis Time: -----

Filtered: 0 

. ._ ___ 0.2ml.: ___ 0.3ml:. __ _ 

Other: 

Other: 

Analysis Time: / S S ¢ 
Filtered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: =---
Filtered: 0 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 

1£t5 /.f1 



.. 

.. ~ FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS cj Tetra Tech NUS, Inc. 

(_, 

Sample ID No.: 'i~gLMOIOf 

Sample Location: cue. .... ~ Mo.'\ 

Duplicate: 0 
,_ _ ___,Blank: 0 

Manganese (Mn2+): 

~ HACHMN~ Equipment: DR-700 

Program/Module: 525nm 41 

_P~.--..· ;....' _mgJL 

Results: __ _ 

other: ----- Analysis Time: I '5 I 4? 

Filtered: 0 
Digestion: 0 

Reagent Blank Correction: 0 0 
0 Digits Required: 0.1ml:. ___ 0.2mi:. ___ 0.3ml:. __ _ 

DR-700 ~ IR-18C Color Wheel Other: Analysis Time: 15¢p 
SOOnm 33 

2. . , cp mg/L Filtered: 0 

Other: Analysis Time: l tP 'f $ 

Exceeded 5.0 mgJL range on color chart: 0 
Notes: 

Checklist: 

data fields have been completed as necessary: [9-
.,.. •• rr ..... measurement units are cited in the SAMPLING DATA block: 

IM1Jiitll11ica1tion is correct for each Multiplier table: [3-
calulated concentration is within the appropriate Range Used block: 

... """'""'Tv Relationship is determined appropriatly as per manufacturer instructions: 

•w1-vw"' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Interference treatment used for Nitrate test if Nitrite was detected: 

block is initialized the QAIQC Ckecklist: 
rEr 
~ 



Tetra Tech Inc. 

Dissolved Oxygen: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample ID No.: 'l.;lG£M070 ( 

Sample Location: CNc GMw 7 

Duplicate: D 
Blank: D 

r==~ 

HACH Digital Titrator OX-DT (StiEMetrics (Range: Q -. 1 mg/"V Analysis Time: 

Titration Count I Multiplier I Concentration 

x0.01 = mg/L 

x0.02 = mg/L 

CHEMetrics (Range: ___ mg/L) 

I Parameter: Hydroxide Carbonate Bicarbonate 
0 0 

CHEMetrlcs (Range: __ .mg/L) Analysis Time: ) 0 \ S i 

Titration Count I I Concentration 

x0.1 = mg/L 

x0.2 = mg/L 

X 1.0 = mg/L 
'J ) () x2.0 = 'ilo mg/L 



\.-'·. 

Tetra Tech NUS, Inc. 

DR-700 

IPrQgrarri/Module: 61 Onm 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample 10 No.: 'f66LM ()70 C 

of 

Sample Location: C..NC.I./"ilMW 1 

Duplicate: 0 
.--......,...~Blank: 0 

DR-s~tj HS-C Color Chart HS-WR Color Wheel Analysis Time: [1/> flS =/-
93 Other: 

Filtered: 0 

Other: Analysis Time: -----

_____ mgJL Filtered: 0 

D 
D 

DR-700 

Results: __ _ 

Digits Required: 0.1ml:....._ __ 0.2mi:. ___ 0.3ml:. __ _ 

DR-s~cJ 
60 

Other: 

Analysis Time: / ¢ ~ ~ 
Filtered: 0 

(; · P t? .:P mgll Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

D 
0 

Analysis Time: 

DR-8 
=----

Filtered: 0 other: 

Nitrite Interference Treatment: 0 
Results: __ _ Blank Correction: 0 

Digits Required: 0.1ml:. ___ 0.2mi:. ___ 0.3ml:. __ _ 



. . . 
FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

I' 11' I I 

€f) 
PT~~~~~T~K~h~N~U~S,~In~c~·--------------------------------------------------------~=-o_f~--~~ 

Sample 10 No.: ~~~ 6lM D10( 

Sample Location: tf\JG ._,j. ~t.O J 
Duplicate: 0 
Blank: 0 

,...--~.....-..., 

DR-700 DR..aj.f HACHMN-5 other: Analysis Time: Ct>3"-
525nm 41 

18. ( mg/L Filtered: D 
Digestion: D 

D Results: Reagent Blank Correction: D 
D Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

DR-700 DR-Bl~ IR-18C Color Wheel Analysis Time: ( 4> f ~ -----other: 

SOOnm 33 

-=3 • '3 'i' mg/L Filtered: 0 

Hydrogen Sulfide (HzS): 

~ other: Analysis Time: l ¢ Q> 5" 

O.l mg/L _..;._ __ _ Exceeded 5.0 mg/L ~nge on color chart: 0 

data fields have been completed as necessary: [9-"' 
measurement units are cited in the SAMPLING DATA block: 

IMlllltplication is correct for each Multiplier table: ~ 

calulated concentration is within the appropriate Range Used block: 

u~>••rAm,•ru Relationship is determined appropriatly as per manufacturer instructions: 

........ , ........ sample (e.g., std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Interference treatment used for Nitrate test if Nitrite was detected: It}--
block is initialized who the QA/QC Ckecklist: 

.. ) 



(_j Tetra Tech NUS, Inc. 

I Parameter: 

ICHIEMe'trics: __ _.mg/L 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample ID No.: '::t~6LM0901 

Sample Location: CNCYa.Mw'l 

Analysis Time: / I : \ () 

Titration Count I Multiplier I Concentration 

x0.01 = mg/L 

x0.02 .. mg/L 

CHEMetrics (Range: __ ,mg/L) 

Hydroxide Carbonate Bicarbonate 

0 

CHEMetrlcs (Range: _ ____.mg/L) Analysis Time: 

Titration Count Concentration· 

x0.1 .. 
x0.2 = 
X 1.0 .. 
x2.0 = 



·~ 

DR-700 

610nm 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample 10 No.: 9 ~GLMO'P()l 
Sample Location: GNC.'i*-MW'i 

9 HS-C Color Chart HS-WR Color Wheel 

93 Other: 

Analysis Time: I f1 c/> ? 

Filtered: 0 

Other: Analysis Time: -----

_____ mg/L Filtered: 0 

""'"''"n"" (N02--N): 

D 
0 

DR-700 

Results: ---
Digits Required: 0.1ml.: ___ 0.2ml:. ___ 0.3ml:. __ _ 

DR-6, Other: 

60 

Analysis Time: { 0 '51 
Filtered: D 

~;...:...___.;...__mgll Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

IStarlCiard Solution: 

ISb1ndard Additions: 

0 
0 

DR-8 Other: 

Results: ---
Digits Required: 0.1ml:. ___ 0.2ml:. __ _ 

Analysis Time: -------

Filtered: 0 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 



··~ FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample ID No.: 4.)6lM,()C(()I 

of 

Sample Location: c NC,«:: ~Mwg 

Manganese (Mn2+): 

Equipment: DR-700 DR-s~g$ HACH MN-5 

Program/Module: 525nm 41 

->~· 2;;;;;....._mg/L 

Results: __ _ 

Other: ---- Analysis Time: { p ~ i 

Filtered: 0 
Digestion: 0 

Reagent Blank Correction: 0 D 
D Digits Required: 0.1ml:. ___ 0.2mi:. ___ 0.3ml:. __ _ 

DR-700 ~ IR-18C Color Wheel Other: ---- Analysis Time: { c() 11 

__:3:;_;'__;,3_cpL--_ mg!L Filtered: 0 

Other: Analysis Time: f fJ Z 2.. 

_......~.., ___ mg!L Exceeded 5.0 mg!L range on color chart: 0 

data fields have been completed as necessary: 

.............. measurement units are cited in the SAMPLING DATA block: 

Mulitplication is correct for each Multiplier table: ~ 
calulated concentration is within the appropriate Range Used block: 

IAIIICAIIInltV Relationship is determined appropriatly as per manufacturer instructions: 

1'-"'V"'"" sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Interference treatment used for Nitrate test if Nitrite was detected: ~ 
nArfnrrnArl the QA/QC Ckecklist: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Sample ID No.: 'i~ G(M (I o t 
Sample Location: ( NC'i ,iil.ML\2' 1 1 

HACH Digital Tltrator OX-DT ~tries (~ange: O-J Analysis Time: ~ } ~ 1 S 

Titration Count I Multiplier I Concentration 

x0.01 = mg/L 

x0.02 = mg/L 

Equipment: e::cH ~tgr AkQ!:) CHEMetrics (Range: __ mg/L) 

Parameter: Hydroxide Carbonate Bicarbonate 

RelaUonshlp: ~ () - v t,oq. 

CHEMetrlcs (Range: __ mgll) Analysis Time: 

Titration Count l I Concentration 

x0.1 = mg/L 

x0.2 = mg/L 

X 1.0 = mgJL 

) '2 '? x2.0 = '-"\ ~ 1!19&_ 



. . 

(_0 
~ 

Tetra Tech Inc. 

DR-700 

Program/Module: 61 Onm 

IStar1dard Solution: 

IStar1dard Additions: 

D 
D 

D 
D 

DR-8 

93 

DR-8 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample ID No.: &.().6(MI\O I 

of 

Sample Location: ( N'C:I4 MW L \ 

Duplicate: D 
Blank: D 

r---........... 

HS-C Color Chart HS-WR Color Wheel 

other: 

other: 

Analysis Time: { ~ ci2S CZ 

Filtered: 0 

Analysis Time: ...l(~.,.;;O;;;;._ __ 

Filtered: D 

Results: ---
Digits Required: 0.1mJ· .. ___ 0.2ml:. ___ 0.3ml:. __ _ 

other: 

DR-8 other: 

Results: ---

Analysis Time: ( ,S Sq 
Filtered: D 

Reagent Blank Correction: D 
Standard Solution: D Results: D 

Analysis Time: =---
Filtered: D 

Nitrite Interference Treatment: D 
Reagent Blank Correction: D 

Digits Required: 0.1ml:. ___ 0.2ml:. ___ ,., .... __ _ 



' .. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS (Q 
.,.;T.;;etra;;;;..;T.;;ec;;.;h:.;.;.;.;;;.:.;;ln~c.;... ---------------------------....,;;;..,;;;;;;;......,;;;;;;;..--, :J 

Sample ID No.: 'i~6LM H D I 
Sample Location: CUC 'i iilM \.0 ' \ 
Duplicate: 0 
Blank: 0 

r---~~ 

DR-700 DR-8jf HACHMN-5 other: Analysis Time: I ¢13~ 

41 

\ . ~ mg/L Filtered: D 
Digestion: D 

D Results: Reagent Blank Correction: 0 
D Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

DR-700 DR-tl'jfP IR-18C Color Wheel other: ----- Analysis Time: ( tf> 2....¢> 
IPrcMJramlt.llodulle: 500nm 33 

'3 · '3 9 mg/L Filtered: 0 

INvttrnn~~an Sulfide (HzS): 

~ Other: Analysis Time: _IL-l+~"-~~ 

Exceeded 5.0 mg/L range on color chart: D 

data fields have been completed as necessary: ~ 
•r~···A·- measurement units are cited in the SAMPLING DATA block: 

is correct for each Multiplier table: g:r--
calulated concentration is within the appropriate Range Used block: 

Relationship is determined appropriatly as per manufacturer instructions: [3--
.~ • ..,~ ... sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

.[!r 
block is initialized the QA/QC Ckecklist: EJ-'" 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample ID No.: '/~GlMI'30 I 

Sample Location: '=NC'I4ActWl3 

Analysis Time: 

Titration Count I Multiplier I Concentration 

x0.01 = mgJL 

x0.02 = mgJL 

inity: _ L Equipment: ~CH Di~al Titrator A~ CHEMetrics (Range: __ .mg/L) 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 0 0 OJ '3. 'l.. 

CHEMetrics (Range: __ .mg/L) Analysis Time: ) S ~ '3 S 

Titration Count I I Concentration 

x0.1 .. mgJL 

~.· 
"3?.() xo.2 • \>ll'.o mgJL 

X 1.0 = mgJL 

x2.0 .. mgJL 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample 10 No.: y 2<3lM 1301 
Sample Location: CNC YmMWI3 

DR-700 

610nm 

o® HS-C Color Chart 

93 

HS-WR Color Wheel Analysis Time: / Cf <{( 
Other: 

t/2 .,P 5 mgiL Filtered: 0 

DR-8 other: Analysis Time: 

91 

mg/L Filtered: 0 

D 
D Digits 0.2ml: 0.3ml: 

DR-700 ~other: 
Analysis Time: I 5' a I 

Filtered: 0 
60 

¢. ¢ f'i! mgiL 

...._,ata. (N0a-N): 

DR-700 DR-8 

55 

--~~-mg/L 

D 
D 

other: 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: ----

Filtered: 0 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 

·--- 0.2mi:. ___ 0.3ml:. __ _ 

). 



. ' .. 
• 

(__ 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech Inc. 

Sample ID No.: '1~6LM.J.301 

Sample Location: c NC 'iiAMJ.l! 1 3 
Duplicate: D 

.------.Blank: D 

Notes: 

DR-700 

525nm 

¢>· g 

Solution: D 
Additions: 0 

DR-700 

SOOnm 

Hydrogen Sulfide (H~): 

~ 

~HACHMN-5 
41 

mg/L 

Results: 

Digits Required: 0.1 ml: 

other: 

other: 

0.2ml: 

Other: 

---- Analysis Time: I'!> I ( 

0.3ml: 

Filtered: 0 
Digestion: D 

Reagent Blank Correction: 0 

---- Analysis Time: /5 ¢ / 

Filtered: D 

Analysis Time: (lftW 

.d.· .f. I mg!L ___;'P~--- Exceeded 5.0 mgiL range on color chart: D 

data fields have been completed as necessary: Qr-
•r ..... r .. ,.. measurement units are cited in the SAMPLING DATA block: 

[B-
calulated concentration is within the appropriate Range Used block: [g._. 

IAII~anlnll)' Relationship is determined appropriatly as per manufacturer instructions: 

• ....,.,"\olw sample (e.g., std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Interference treatment used for Nitrate test if Nitrite was detected: 

block is initialized who the QA/QC Ckecklist: 

rn-
g_ 



APPENDIXC 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 



RR 3. b 7230. China Roacl. Winslow. ME 0490\ 'IEL (207) 873--4283 FAX (207) 8~3-<1977 

Six Ubeny Drive, E!Qr)gcr. ME 04ol01 lEL (207) 848-6714 FAX QfJI) 841!·24~ 
Groy Plaza, P. O. BoX 378, Gray. ME 04039 TEL aon 657-2866 FAX (2(17) 657-21140 

91 WarerSt •• P. 0. Box 220,Ccutbou. ME 04736 'IEL(207)496-l511 FAX (207) 496-1501 
33 LOI"'donderry Rd., *6. London~. NH 03053 . TEL (003) .437-9600 FAX C603> 437-9656 

LAB REPORT 

Katahdin Analytical services 
ATTN: Andrea Colby 
P.O. Box720 
Westbrook, Maine 04092 

Reference: Laboratory Testing 

swc 
SamPle No. 

S-33 
5-34 
8-35 
6-36 
8-37 

Date 
Material Source . . Beceived 
WP 4075-32 ~ ~SuJIJ~~ 9-28-99 
WP 4075--33 ~ t. ~ Qd!DSD4- 9-28-99 
. WP 4075-35 ~ 5U~C!P'f-g.28-99 
WP 4075-36 'ta.-$ L8 ~~3 9-28-99 
WP 4075-37 h 'SLS ~ 1 O~'f-9-28-99 

TEST RESULTS 

October 14, 1999 
99-812 M 

Date 
Tested 
10-5-99 
10-S-99 
10-5-99 
10-5-99 
10-.5-99 

Grain Size Anatvsls <Hydromet~ . 
The samples were tested in accordance with ASTM D-422~ "Particle Size Analysis of sons·~ After 
soaking for at least 16 hours. stirring apparatus A (a blender) was used to stir the samples for one 
minute. 

Sample 
Number 

S-33 
S-34 
s-35 
S-36 
$-37 

Gravel. 
3•to No.4 

4.2 
1.7 
1.3 
0.5 
0.2 

·~wnt1v . 
ssell L Bragg . V\ . 

Construction Servic~s~nager 
RLB:rac 
Checked By: (!. ~ 

Percent of Material 

Sand 
No. 4 to No. 200 

13.6 
4f).6 
86.1 
67.9 
78.2 

'TV~ T.T.X'TVNV ~~ miY.T.Yll 

Sill 
0.074to 

Q.005mm 
60.5 
46.3 

8.8 
19.1 
10.7 

Clay 
Smaller Than 

0.005 mm 
21.7 

5.4 
3.8 

12.5 
10.9 

. 8ZOtSLLLOZ IV~ St=11 88/91/01 



u.s. STANDARD SIEVE OPENING IN INCHES! U.S. STANDARD SIEVE NUMIIRS I H't'DRCIMETER 

6 4 3 2 .s '31, 1~2! 18 3 4 6 810 1416 I) 30 40 so 70 1oo111 200 

,oon-rrt-.mirrrifrrf•~ltlTf'fFm~ci •nillamif-rn•rlimrmnr----r-lTfmn-r-1° 
--..... j 

w• 

... 
'" 

\ .... 
~· : ;:J 

I .... 
10 

"' 
,. 

; r-... fe._ 

; -. ('J '100 
11 D.' cr. 0.•101 

SRA%N S~ZE IN MILLIMETERS. 

I COBBLES I coa!RAj fiDe leoane I mecli::OI. fine I SILTORa.AY I 

!e. S-35 WP 4875-35 · · · . · 

-S.W.COLE !Project Katahdin Analytical Serria:s It ·• Westbrook, Maiae 
~~ ISWc Job No. "-1112 Sheer No. 3 

ENG»,~,G,IN~.~----~~~~~------------t---~~~~~~~~~~~--1 
IDD. Octobers, l.99J l!liAnA~t.·IuN • ~•tw..v~ 

---·-· ··-- -•• ......... a 



U.S. STANDARD SIEVE OPENING IN INCMEsl U.S. STANDARD SIEVE NUMBERS J 

100 

09 0 

(_) 

.... 
% 

8 D 

70 

" :;;60 
!!: 

> ... 
II! 
~50 
H .... 
... 
z 
~40 
IE 
lal 
L 

30 

20 

10 

D 

6 4 3 2. 1.s , 31,112318 3 , 6 8 10 141t. 20 30 40 $0 70 too140 200 
I I ,, l . , ~ I I --r-.. ' I I I 

: : • hi I . I I I I I I 
I 

1\ I I 
I 

I I 

I 

\ I ! 
I . . 
I 
I i I 

'\ : 
I 

I I 

1 I 
I 
I 
I 

I \ ·I 
I 

I 
I 
I 

I 
I i : I \ : r 
I 

' \ 
\ 
\ 
l 

' 
I 

j 
' 
' 
I 

~ 

' 
I 

: 
' I : 
I 

I 

! 
' ! 
' 

100 10 1 o. 1 

COBBLES 
GRAVEL 

Katahdin Analytical Services 

KYDRCIMETEl 

~ 

I 

~- .... -.. 
1'--

..... 

0.01 

Sn.TORCLAY 

0 

10 

... o 

0 

I 

0 

0 

60 

7D 

... 

-- 90 

.... 
:E: 
C!l 
H 
Ill 
3 

> .. 
II! 
Ill 
10 
IE 
C[ 
0 
u 
... 
z 
Ill 
u 
IE 
Ill 
a. 

1 00 
0.001 

S.W.COLE 
ENGlNEEiUNG, INC. Sbeet.No. 4 

""" ... "'V"\ T T I "'V""' ~T miV.T.V1T 8ZOtSLLLOZ IVd Lt:tt 88/91/0t 



u.s. STANDARD SIEVE OPENING IN INCHES! U.s. STANDARD SIEVE NLIIBEitS I HYDRDHETER 
6 ' 2 , .s 1 ~ /4 1/2: (8 3 6 810 ,,,6 2( 30 ,, 50 70 1091~ 200 

4ftft , .... I I 1 II I I ,.. I ~ I I I" 

"~'--hi 
I 

~ 
90 

I 
]I 

I 1\ 
I 

, 
.... .... : ,-· 

70 
j 

i t-
1- 11 :r 
:r Ill 
Ill ... 
H _.. ... Ill 
~ .... i :r 

>-
>- Ill .. i a: .p ! ~.. ..... 
~ .... ! 

0 .. 
H c ... c 

! 
U· 

t-

i5 L. 
i ... ;.,,.z 

u Ill •· u 
Ill • a.. Ill 

a. 
.,.. .... , .. 

\ 

-· 1 .. ~~ 

~~ . ... I--

: -. ... , r- ,_ ..... 
~ ........ :--

0 
: 

1100 : 
11 o. 0. 0.1101 

BRAIN SIZE IN MILLIMETERS 

I COBBLES ·I 
GRAVEL I . s~ 

1 .I I fiDe coarse I medium I fiqe 
SILT OR CLAY 

coane 

I• 8-37 WP 4875-37 · 

···-
. 

I 

I• s-37 WP 4075-37 12.70 0.19 0.114 0.0037 o.z 78.2 10.7 tO., 

·-· 
;......... .... _ 

\.. .... 
[Project Katahdin Analytiaal Senias LocatioD · Westbrook. Maine -

S.W.COLE 
ENGINEERING, INC. ISWCJobNo. ''-~12 ISbeetNo. 5 

[Date Odobet-s, 1.999 t!V A nAT! UN MTR._VES_ 

-----···-- --- ----- --~--~~-· 



APPENDIX D 

L 
AQUIFER DATA FROM KEMRON CAR 

L 



L 
· sample. French drain samples were retrieved by lowering a clean collection container into the drain 

and then ttansfening the collected sample to clean, pre-labeled sample containers. Following 
collection, the retention pond and french drain samples were sealed, cooled to 4°C, and shipped to the 
laboratory via overnight courier. Chain-of -custody procedures were documented. French drain 
samples were analyzed for PAH, TPH, and BTEX. Retention pond samples were analyzed for TPH 
and PAH. EPA methods 8100,418.1, and 8020 were used by the laboratory for PAH, TPH, and 
BTEX assays, respectively. 

Groundwater flowing through the french drain netw01t present at the site was sampled in the 
following manner. Four groundwater samples were retrieved from manhole FD-1, three froril manhole 
FD-2, and two from manhole FD-3. The samples retrieved from manhole FD-1 were designated FD-1, 
FD-lS, "FD-IW, and FD-lE. The sample designated FD-1 was of waters leaving manhole FD-1. ThC 
samples designated FD-lS, FD-lW, and FD-lE were retrieved from the french drain laterals to tanks, 
N, 0, and M, respectively. The samples retrieved from manhole FD-2 were designated FD-2, FD-2S, 
and FD-2W. The sample designated FD-2 was of waters leaving manhole FD-2. The samples 
designated FD-2S and FD-2W were of flows from manhole FD-1 and the_lateral from tank P, 
respectively. The samples retrieved from manhole FD-3 were designated FD-3E and FD-3S. Samples 
FD-3E and FD-3S were from the tank K lateral and from the main drainage pipeline extending from 
manhole FD-2, respectively. French drain groundwater sample locations are shown on Figures 3-3, 3-
4, and 3-S. 

TPH and total PAH concentrations of 2 and 0.018 mg/L. respectively, were detected in sample FD-2. 
A TPH concentration of 2 pg/L was also detected in sample FD-2W. Extensive free-phase petroleum 
was observed in manhole FD-3 during collection of groundwater samples. TPH concentrations of 240 
and 470 pg/L were detected in samples FD-3S and FD-3E, respectively. These groundwater samples 
were retrieved from beneath the free-phase petroleum present in manhole FD-3 and may have become 
contaminated during sampling, despite precautions. TPH was not detected in the remaining french 
drain samples. Neither BTEX nor PAH were detected in remaining french drain samples assayed. 
Petroleum detections in the french drain samples are shown on Table ·3-3. Complete groundwater 
laboratory results are documented in Appendix B. 

Two· surface water samples were collected from the retention pond located on the nonhwestem end of 
the tank farm. Locations of the pond sample collection points are shown on Figure 3-4. The samples 
were assayed for TPH to determine the extent (if any) of petroleum contamination within the surface 
waters of the pend. No TPH was detected. Laboratory results from surface water assays are presented 
in Appendix B. . 

3.7 AQUIFER TESTING. Aquifer (slug-in) testing was performed to estimate the average. sanuated 
horizontal hydraulic conductivity of aquifer materials near monitoring wells MW-3, MW-5. and MW-
6. Testing was performed by raising the water level to the top of casing by adding tap water, then 
monitoring and recording the falling water level until recovery was complete. Recovery was 
considered to be complete when the water level stabilized near (>909&) pre-test conditions. Althoup a 
slug-out test may have been more appropriate for the wells, as the screens do extend above the water 
table, a useful estimation of the hydraulic conductivity can be derived. 

3-8 



L 

L 

L 

• Hydraulic conductivity values were calculated using the recovery rate and construction data from each 
well. Analyses were performed utilizing the method of Bouwer and Rice (1976). Aquifer flow rates 
were calculated using the following equation derived from Darcy's Law: 

A 

v =Kiln 
Where V = the aquifer flow rate in ft/sec 

K = the average, saturated, horizontal hydraulic conductivity in ft/sec 
i = the hydraulic gradient 

n = the effective porosity of the aquifer 

Flow rates at MW-3, MW-5, and MW-6 were calculated using measured hydraulic gradient values, . 
well-specific hydraulic conductivity values, and estimated effective porosity values. Hydraulic gradient 
values of 0.0025 for monitoring well MW-3 and 0.0143 for monitoring wells MW-5 and MW-6 were 
used. Effective porosity was assumed to be 0.2, a conservative estimate. This value is lower than 
probable effective porosity values for soils observed at the site and should result in over-estimation of 
groundwater flow rates. Hydraulic conductivity and flow rate calculations for MW-3, MW-S, and 
MW-6 were previously presented in the PCARJCAP. 

Aquifer testing on monitoring well MW-3 found an average horizontal saturated hydraulic conductivity 
of 4.8 x 10"5 ft/s which yields a groundwater flow rate of approximately 19 ft/yr. Aquifer testing on 
monitoring well MW-5 found an average horizontal saturated hydraulic conductivity of 2.1 x 10"' ft/s 
which yields a groundwater flow rate of approximately 49 ft/yr. Aquifer testing on monitoring well 
MW-6 found an average horizontal saturated hydraulic conductivity of 5.6 x 10"' ft/s which yields a 
groundwater flow rate of approximately 127ft/yr. 

3-13 



APPENDIX E 

RBCA CALCULATIONS 



CHICORA TANK FARM, TANK L PLUME 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 
SCDHEC UST ID No. 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

[\. 

Site-Specific Target Level Calculations for Groundwater: Potential Future Off-Site Ingestion 

Paremeter Descriptions: 

POE • Paint of Expoaurt 
SSTL • Slte-5peciftc Target Lo .. l 
SSTLIOUM:I • Hydrocarbon Concentration In Pfu1:n- Source Aree protective of RBSLa lit POE 
ssn.... • Hydrocorbon Cancontretlon et Campllonco Point protoctlvo of ABSLI et POE 
X,. • ?f. • Dl8tMce from Plume Source to POE flllong Centerline) 
X.. • X • Dlltence from POE to Complence Paint lalong Centerline) 
Y • Source Width (Perpendicular to Flow Direction) 
Z • Source Depth IPerpendlcuiM to Flow Direction In Vtrtlcel Plane) 

Ka • Sotur- Hydroullc Conducdvliy 
I• Oroun-O,.dlont 

9 • Poroolty In Soturotod Zono 

l Dilution & AttoMIOllon wlu-t Blolop!col D:crt 

Constituent x,.,. x.... y z t 

ft m m m sec 

Benzene 388o 1178.&4 39.8 2.1 1.00£+13 

Toluene 3860 1176.&4 39.8 2.1 1.00£+13 

Ethyfbenzena 3880 1178.&4 39.8 2.1 1.00E+13 

Xylenes 3850 1178.54 39.6 2.1 1.00E+13 

Naphthalene 3880 1178.&4 39.8 2.t 1.00E+13 

Constituent X..,., X..,., y z t 

ft m m m sec 

Benzene 3720 1133.87 39.6 2.1 1.00E+13 

Toluene 3720 1133.87 39.8 2.1 1.00E+13 

Ethylbanzane 3720 1133.87 39.8 2.1 1.00E+13 

Xylene• 3720 1133.87" 39.8 2.1 1.00E+13 

Naphthala!la 3720 1133.87 39.8 2.1 1.00£+13 

Ko 

m/sec 

1.70E.05 
1.70£.05 

1.70E.05 

1.70E.05 

1.70£.05 

Ko 

m/sac 

1.70E.05 

1.70E.05 

1.70£.05 
1.70£.0& 

1.70E.05 

I 

mlm 

0.0020 

0.0020 

0.0020 

0.0020 

0.0020 

I 

mtm 

0.002 

0.002 

0.002 
0.002 

0.002 

Unlto 

mgll. 
mgiL 
mgll. 

m 

m 

m 
m 

ml
mlm 

cm~/cm3 

9 

cm3/cm3 

0.45 

0.45 

0.45 

0.4& 

0.4& 

9. 
cm31cm• 

0.45 

0.45 

0.45 

0.4& 
0.4& 

Po 
g/cm• 

1.55 

1.55 

1.55 

1.&& 
1.&& 

Pa 
glcm• 

1.5& 

1.5& 

1.5& 

1.55 
1.&5 

Parameter Descrlp11ons: 

Po = Soil Bulk Donolty 
foe = Frecdon Organic Cllrbon In SoU 
Ux = Longitudinal Dlll)l:ralvity • 0.1x 
a.,= Transverse Dlsperslvlty • a.x/3 
«z = Vertical DfspeRivh:y • ea/20 

koe = Organic Cerbon Panltlan Coetflclent 
~ • SoU-Water Sorpdon Coefficient 
V = Pore Wl!l'hlr Velocity 
Rc = Constituent Retardation F1ctor 
V/Rc = Maximum Tronoport - of Dlloolved Constituent • IKJI/IORcl 
RBSL = Risk·Bued Screening Lovolln Weter Provided by SCDHEC 119981 

«x ay «z foe koc ko 

m m m g·C/g·soll cm3-H20/g·C cm3·H20/g·s 

117.65 39.22 5.88 1.50E.01 81 12.15 
117.65 39.22 5.88 1.50E.01 133 19.95 

117.65 39.22 5.88 1.50E.01 176 26.4 
117.65 39.22 &.SS 1.50E.01 839 96.8& 
117.65 39.22 s.ss 1.50E.01 1543 231.45 

«x ay az foe koc ko 

m m m g-Cig-soU em• -H20/g-C cm3·H20/g-s 

113.39 37.80 5.87 1.50E.01 81 12.15 

113.39 37.80 5.87 1.50E.01 133 19.95 

113.39 37.80 5.87 1.50E.01 176 28.4 

113.39 37.80 &.17 1.50E.01 839 95.85 
113.39 37.80 5.87 1.50E.01 1&43 231.45 

---A-Air-RoiHus Source.- C•ollno Deportment of Holllth ond Environmental Control ISCDHECI1998 Rltk BureMJofUnde ndStor eTenkM 

DOMENICO DILU110N/A1TENUATION MODEL WITHOUT BIOLOGICAL DECAY 

_C:..:....:x- = !..erfc 
CsouRCE 2 

Constituent 

Benzene 

Toluene 
Ethylbenzena 
Xylanu 
Naphthalene 

POERBSL 

ma/L 

0.005 
1.000 

0.700 
10.000 
0.010 

SSTLoouoce 

ma/L 

6.756 
1351.249 
945.874 
14463.55 

43.169 

v 
m/sec 

7.56E.Q8 

7.56E.OS 

7.56E.08 

7.56E.08 

7.58E.Q8 

v 
mlsac 

7.&6E.OB 

7.&8E.OB 
7.58E.08 

7.&8E.OS 
7.&8E.OS 

SSTL...,p 

mg/L 

6.275 

1255.082 

878.557 
13285.33 
36.592 

Prepared By: ___________ _ Reviewed By:----------

Rc 

42.850 

69.717 

91.933 

331.1&0 

798.217 

Rc 

42.850 

89.717 
91.933 

331.150 
798.217 

Units 

g/cm3 

g-C/g-soll 
m 

m 

cm3 -H20Jg-C 

em' -H20/g-soil 
m/sec 

m/sec 
mg/L 

CroE/CsouRCE 

7.401E.04 

7.401E.Q4 

7.401E.Q4 

6.914E.04 

2.316E-04 

CPOo/CccMP 

7.968E.Q4 

7.988E-04 
7.988E.Q4 

7.527E.Q4 
2.733E-04 



CHICORA TANK FARM, TANK M PLUME 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 
SCDHEC UST ID No. 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Domenico "M" 

Site-Specific Target Level Calculations for Groundwater: Potential Future Off-Site Ingestion 

Per"""""r Dac:llptlons: 

POE • Point of Expoouro 
SSTL • -.&peclllc Tortet Lovtl 

SSn_ • Hydrocarbon Cancontretlon In Plume Sourco Arlo protocdvo of RBSLo et POE 
Ssn..,. • Hydrocorbon- Cancontretlon et Camplonce Paint protecdvo of RBSLo ot POE 
X.. = x • Dlatence from Pluma Source to POE (along c.nttrDnel 
Xcaw • x • Distance from POE to Complance Point (along CenUrlfntJ 

Y • Saurce Width IPorpenrlculer to Row Dlrecdonl 
Z • Source Depth IPerpencflcul• to Flow Dlr.ctlon In Vertical Plene) 

K8 • Setur- Hydroullc Conducdvlty 
I• Orou-rOrodlent 

9 • Poroolty In Setureted Zone 

I Dilution • Attenulltfon wflhout Bfofnfcll Decar 

Constituent x.o. "- y z t 

ft m m m sec 

Benzene 3700 1127.77 81 1.88 1.00E+13 
Toluene 3700 1127.77 81 1.88 1.00E+13 
Ethyl benzene 3700 1127.77 61 1.88 1.00E+13 
Xylenes 3700 1127.77 81 1.88 1.00E+13 
Nllphthalene 3700 1127.77 81 1.88 1.00E+13 

Constituent x-• X..... y z t 

ft m m m sec 

Benzene 3830 1106.44 81 1.88 1.00E+13 
Toluene 3830 1108.44 81 1.88 1.00E+13 
Ethylbenzene 3630 1106.44 81 1.88 1.00E+13 
Xylenes 3830 1108.44 81 1.88 1.00E+13 
Naphthalene 3830 1108.44 81 1.88 1.00E+13 

DOMENICO DILU110NIATTENUATION MODEL WITHOUT BIOLOGICAL DECAY 

_C.:.:..x_ = Ierfc 
CsouRCE 2 

Prepared By: __________ _ 

u 

Ko 

m/sec 

1.70E.O& 
1.70E.O& 
1.70E.O& 

1.70E.O& 
1.70E.O& 

Ko 

mfsec 

1.70E.O& 

1.70E.O& 
1.70E.O& 
1.70E.O& 
1.70E.O& 

I 

mlm 

0.000& 

0.0005 
0.0005 
0.0005 
0.000& 

I 

mlm 

0.0005 
0.0005 
0.0005 
0.000& 
0.0005 

Unltw 

mg/L 

mg/L 

mg/L 
m 
m 

m 
m 

mlsec 
ern/em 
cm~/cm3 

9 
cm0/cm0 

0.48 

0.48 
0.48 
OA6 
OA6 

9 
cm1fcm0 

0.48 
OA6 
0.48 
0.48 
0.48 

Po 
g/cm• 

1.8 
1.8 
1.8 
1.8 
1.8 

Po 
gfcm3 

1.8 
1.8 
1.6 
1.6 
1.8 

Parameter Delcr!p!lons: 

p8 = Soil Bulk Donolty 

f0 c = Frac:tlon Organic Carbon In Sal 
a, a Longltuclnol Dlopenhrlty • 0.1x 
«y = Transverse Dllperllvlty • a.xl3 
11z = Vorticol Dltperllvltv • ..,zo 
koc = Organic Carbon Partition Coeffldtnt 

1ro = Soii·Wetor Sorption Coelllc:lent 
V = Pare Water Velocity 

Rc = Constituont -detlon F-
V!R, = Maximum Tr-pOII Rote of Dlaaolvod Can111tuent • IICJI/19Rcl 
RBSL = Risk.a...d Scrunlng Lovolln Wetor Provided by SCDHEC C19981 

«x «y «z foe koc ko 

m m m g..C/g-soll cm0-H20/g..C em• -H20/g-s 

112.78 37.59 &.84 1.03E.01 81 8.343 
112.78 37.&9 &.84 1.03E.01 133 13.699 
112.78 37.69 &.84 1.03E.01 178 18.128 
112.78 37.&8 &.84 1.03E.01 839 85.817 
112.78 37.&9 &.84 1.03E.01 1&43 158.929 

«x «v «z foe koc ko 
m m m g-Cfg-son cm0-H20fg-C em• -H20fg-s 

110.84 38.88 &.53 1.&0E.01 81 12.1& 
110.84 36.88 &.53 1.&0E.01 133 19.9& 
110.64 38.88 &.53 1.&0E.01 178 26.4 
110.64 36.88 5.&3 1.&0E.01 839 8&.85 
110.84 36.88 &.53 1.&0E.01 1643 231.45 

Constituent POERBSL ssn....u..., 
maiL mgfL 

Benzene 0.005 4.507 
Toluene 1.000 903.076 
Ethylbenzene 0.700 640.327 
Xylanas 10.000 40373.52 
Naphthalene 0.010 4749.21 

v 
mfsec 

1.8&E.o& 
1.86E.o& 
1.8&E.o& 
1.8SE.o& 

1.8SE.o& 

v 
mfsec 

1.8&E.Q8 
1.8SE.Q8 

1.8&E.08 
1.8&E.o& 
1.8&E.o& 

SSTLco.• 

maiL 

4.340 
888.159 
668.403 

153237.55 
176420.14 

Reviewed By:----------

u 

Rc 

30.019 
48.849 
84.054 

229.929 
553.797 

Rc 

43.281 

70.39\ 
92.828 

334.391 
806.043 

Units 

g/cm1 

g.Cig·soB 
m 
m 
m 

cm3-H10/g..C 
cm3 eH20/g-so0 

m/sec 

m/sec 
mg/L. 

c..,.lc-

1.109E.03 

1.107E.03 
1.093E.03 
2.477E-04 

2.106E.08 

C,.,.JCco,.. 

1.152E.03 
1.128E.03 

1.047E.03 
8.&28E.O& 
&.668E.08 

u 



CHICORA TANK FARM, TANK 0 PLUME 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 
SCDHEC UST ID No. 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Site-Specific Target Level Calculations for Groundwater: Potential Future Off-Site Ingestion 

Paremeter O..crlptians: 

POE • Point of Expoaure 
SSTL • Slte.Speclfic Tllf'get level 
SSTL.au.a • Hydrocarbon Concentration In Plume Source Area protective of ABSU .t POE 
SSTI.cow • Hydrocarbon Concentration at Compliance Point protectln of RBSI.t It POE 
X... • x • Distance from Plume Source to POE (along Centerline) 
Xc:aw • x • Dfltence from POE to Compllence Paint (along Centerline) 
Y • Source Width (Perpendlculer to Flow Direction) 
Z • Source Depth (Perpendicular to flaw Direction In Vertical Plane) 
Ka • SIIUrated Hydraulic Conductivity 
I• Groundwater Grodlent 

9 • Porallty In Saturated Zone 

I Dilution • Attenuotlon wHhaut Blol"!!lcol Decay 

Constituent x_ x_ y z t 

ft m m m sec 

Benzene 4400 1341.14 12 1.6 1.00E+13 
Toluene 4400 1341.14 12 1.8 1.00E+ 13 
Ethvlbenzene 4400 1341.14 12 1.8 t.OOE+13 
Xvlenu 4400 1341.14 12 1.6 1.00E+13 
Naphthalene 4400 1341.14 12 1.6 1.00E+13 

Constituent XCOMP x..,... y z t 

ft m m m sec 

Benzene 4300 1310.66 12 1.6 t.OOE+13 
Toluene 4300 1310.66 12 1.6 1.00E+13 
Ethylbenzene 4300 1310.88 12 1.6 t.OOE+13 
Xvlenu 4300 1310.86 12 1.6 t.OOE+13 
Naphthalene 4300 1310.66 12 1.6 1.00E+13 

Ka 

mlsac 

2.10E.06 
2.10E.05 
2.10E.06 
2.10E.05 
2.10E.05 

Ka 

m/sec 

2.10E.06 
2.10£.05 
2.10E.05 
2.10E.05 
2.10E.05 

I 

mlm 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

I 

mlm 

0.001 
0.001 
0.001 
0.001 
0.001 

Unhl 

mg/L 
mg/L 
mg/L 

m 

m 

m 
m 

mlsec 
em/em 

cm3/cm3 

e 
cm3/cm3 

0.48 
0.48 
0.48 
0.48 
0.48 

e 
cm3/cm• 

0.48 
0.48 
0.48 
0.48 
0.48 

Pa 
glcm• 

1.65 
1.66 
1.55 
1.55 
1.55 

Po 
g/cm• 

1.56 
1.55 
1.5& 
1.55 
1.5& 

Peremeter Descriptions: 

Pa = Soli Bulk Density 
foe = Fraction Organic Carbon In Soli 
«x = Longitudinal Dlspersivity • 0.1x 
a.., = Transverse Dfaparslvlty • a.x/3 

«z = Vertical DlspeJ.Jvlty • aJ20 
koc = Organic Carbon Pertftlon Coefficient 
k0 = Soll·Water Sorpdon Coefficient 
V = Pore Water Velocity 

Rc ""' Constituent Rltllrdltlon Factor 
V/Rc = Maximum Trens.,ort Rite of Dissolved Constituent • IK.II/19Rcl 
RBSL = R;sk·Baaed Screening Levolln Water Provided by SCDHEC 119981 

ax ay «z foe koc ko 

m m m g·C/g·soll cm3·H20/g·C cm3·H20/g·s 

134.11 44.70 6.71 1.SOE.01 81 12.16 
134.11 44.70 8.71 1.60E.01 133 19.95 
134.11 44.70 6.71 1.SOE.01 176 26.4 
134.11 44.70 6.71 1.&0E.01 639 95.85 
134.11 44.70 8.71 t.&OE.Ot 1543 231.45 

ax ay az foe kac ko 

m m m g·C/g·soll cm3·H20/g·C cm3·H20/g·s 

131.07 43.69 6.55 1.SOE.01 81 12.15 
131.07 43.69 6.55 1.SOE.01 133 19.95 
131.07 43.69 6.&5 1.&0E.01 176 26.4 
131.07 43.69 8.5& 1.&0E.01 839 95.85 
131.07 43.69 6.55 1.SOE.01 1543 231.45 

Sou ... : South C-na Dtopartment of Health ond Envlronmontal ContraiiSCDHECI 1998. ---A-""-ReiN•••. Bureou of Undorground Starege Tonk M-nt. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY 

_C~:x-=l.erfc 
CsoURCE 2 

Constituent 

Benzene 
Toluene 
Ethylbanzene 
Xylenu 
Naohthlllene 

POE RBSL SSTLaau..ce 

mall mall 

0.005 38.00 
1.000 7599.6B 
0.700 5323.27 
10.000 139716.79 
0.010 2711.12 

v 
m/sec 

4.38E.08 
4.38E-118 
4.38E.08 
4.38E-118 
4.38E-118 

v 
m/sec 

4.38E.08 
4.38E.08 
4.38E-118 
4.38E.OS 
4.38E.08 

ssn..,..,. 
ma/L 

36.29 
7258.13 
5083.37 

128631.61 
2281.40 

Prepared By: ___________ _ Reviewed By:----------

Rc 

40.234 
66.422 
86.2&0 

310.516 
748.391 

Rc 

40.234 
65.422 
88.2&0 
310.518 
748.391 

Units 

g/cm3 

g-c/g-soil 
m 
m 
m 

cm3-H20/g-c 

cm3 ·H20/g-soil 
m/sec 

m/sec 
mg/L 

CPOEICsouRCE 

1.316E-04 
1.316E.Q4 
1.315E.Q4 
7.167E-06 
3.689E-06 

CPOo/CcoMP 

1.378E.04 
1.378E.Q4 
1.377E-04 
7.774E-05 
4.383E.06 



(j 

CHICORA TANK FARM, CHARI.ESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

SCDHEC UST ID No. 

Groundwater SSTLs Summary 

TANKLPLUME 

a ...... 0.00& 
T.._ 1 
E 0.7 X- 10 
N- 0.01 

TANKMPLUME 

USL , ....... 
0.005 

1 
0.7 
10 

0.01 

TANK 0 PLUME 

-- O.oo& 
1 

0.7 
10 

0.01 

1.7&1 8.275 
1311.2118 12ll5.oB2 
M&.B74 878.557 

14483.&1 13285.33 
43.189 38.582 

ssn....- ssn_ 
~ ........ 
4.&07 

803.071 
840.327 

40373.112 
4748.21 

4.34 
888.159 
188.403 

153237.&5 
171420.14 

ssn....- ssn_ 
11111111: lmaA.I 

38.00 
7599.88 
5323.27 

139718.79 
2711.12 

31.28 
7258.13 
&083.37 

128831.81 
2281.40 

SSTLI Protective of 
"""""""";,w, 
RISL ssn.._ 
lmaiLI lmalll 

0.15 
5.38 
8.011 

102.33 
1.83 

0.15 
5.38 
&.05 

102.33 
1.63 

SSTLI Ptotectlve of 
c........., •• w ...... 

MIL ssn.--
lmolll lma/ll 

0.15 
5.38 
1.05 

102.33 
1.83 

0.15 
5.38 
8.05 

102.33 
1.83 

SSTLI Protective of .,--.w.,...,. 
IIBSL ssn_. 
lmalll lma/ll 

0.15 
5.38 
1.011 

102.33 
1.83 

0.15 
5.38 
8.05 

102.33 
1.63 

USLo ·Or-lllorRSSLo wNch oroprotOCIIw oi-Oitllo._,ar point 
ssn....- · OnlundwOiorSSTLo .. tho ...... orooprotoodwo o1R99Lo Oltllo POE 

SSTt.co.. • Oraundw- SSTLIM thl .......... •• lhM .. protectln of ABSLI at the off ..... e POE. 
n... .. no ............. SSTLI for 1M COMII'UCtlon won.. becMJse the canltrucdon 
wortwllonllte. 

11111111: 

0.15 
5.38 
I.OS 

102.33 
1.83 

......... 
0.15 
5 
1.011 

102.33 
1.13 

lma/ll 

0.15 
5.38 
1.05 

102.33 
1.83 

(~ Thl m1m1mum orH1te SSTLI .. choun • thou SSTLs protectln or both surface wet•llhl eoop. RIY•JII'ld the OIHite 
COIIItructlon ••••• 

Prepared By: _________ _ Roviawed By: ________ _ 

1-."LI 

0.004 
0.005 
0.005 
0.005 
0.198 

......... 
0.005 
0.003 
0.005 
0.005 
0.885 

lmaiLI 

0.003 
0.010 
0.020 
0.046 
0.048 

0 



TANK "L" PLUME, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 1 0-year Migration of Constituents in Groundwater 

Parameter Deacrlpdona: 

POE = Point of Exposure 
SSTL • Slte.Speclflc Target Level 

SSTL.011001 • Hydrocarbon Concentration In Plume Source Araa protective of RBSLa et POE 
SST ...... • Hydrocarbon Concentration at Compliance Point protective of RBSLa at POE 
X..,. • x • Dlatance from Pluma Source to POE )along CenterRnel 

X..... • x • Distance from POE to Compliance Point )along Centerline) 

Y • Source Width (Perpendicular to Flow Direction) 
Z • Sourca Dapth (Perpendicular to Row Direction In Vertical Plene) 
K1 • Saturated Hydraulc Conductivity 
I • Groundwater Gradient 

8 • Poroalty In Saturated Zone 

HDiludon & Attenuation without Biological Dacey 

Constituent X...! x.... y z t 

ft m m m sac 

Ko 

m/sac 

I 

m/m 

Naphthalene I 0.202 I 0.061571 39.6 I 2.07 I 3.15E+08 I 1.70E-D5 I o.oo2o I 

Unlta 

mg/L 

mg/L 
mp/L 

m 

m 

m, 
m 

m/aec 
c:m/cm 

cm3/cm3 

9 Po 
cm3/cm3 g/cm

3 

Predicted~ 10-Piume L 

Parameter Descriptions: 

Po • Soli Bulk Density 
foe • Fraction Organic Carbon In Soli 
ax • Longitudinal Dlsperslvity • x/1 0 
ay • Transverse Disperaivlty • «x/3 
Uz • Vertical Dlsperslvity • a.J20 

k0c • Organic Carbon Partition Coefficient 

k0 • SoU-Water Sorption Coefficient 
V e Pore Water Velocl'ty 
lie • Constituent Retardation Factor 

V/Rc • Maximum Transpon Rate of Dissolved Conadtuant • IKJl/19Rcl 

RBSL • Risk-Baaed Scraenlng Laval In Water Providad by SCDHEC 119981 

ax av «z foe koc ko 
m m m g-C/g-soll cm

3
-H20/g-C cm3-H20/g-soll 

o.4s 1 1.ss _1 o.o1 1 o.oo 1 o.oo _1 1.50E-D1 I 1543 I 231.45 

Source: South Carolina Depanment of Health and Environmental ControiiSCDHECl 1998. Rhllt-Bastld CtmeCtlve Action ftN PrltrDleum Releases. Bureau of Undarground Storage Tank Managemant. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent CsDUIIC! Cx 

mg/L mg/L 

Naphthalene 0.198 0.010 

Prepare<! By· Reyjewed By· 

v Rc 
m/sec 

I 7.56E-D8 _l 798.217 I 

Units 

g/cm3 

g-C/g-soll 
m 
m 
m 

cm3 ·H20/g·C 

em' ·H20/g-soU 
m/sec 

m/sec 
mg/L 

C,oE/CsoURCE 

4.902E-02 



TANK "M" PLUME, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 1 0-year Migration of Constituents in Groundwater 

l'llrlmeter DeiCIIptlona: 

POE • Point of .,_..... 

ssn - Sits-Specific Target Level 
SSn_ • HydroCIIrbon ~on In Plume Source Area protective of RBSI.a et POE 
ssn_ • HydroCIIrbon Concentration et CompiiiiiiCe Point protective of RBSI.a at POE 

x_ • x • Dletsnce ftom Plume Source to POE lolong Centerllnel 

x_ • x • Dl-nce from POE to Compliance Point lei- Centsrllnel 

Y • Source Width (Perpenclculer to Flow Direction) 

Z • Source Depth IPerpenclcular to Flow Direction In Vertical Plane) 
K0 • Saturated Hydreulc Co ..... ctlvlty 
I • Groundwater Gradient 

B - Porollty In Saturated Zone 

tDIIutlon & Attenuation whhout Bloloplcel Decay 

Constituent x.... X.... y z t 

ft m m m sec 

Ks 

m/sec 

I 

mlm 

Units 

rng/L 

mg/1. 

mg/L 

m 
m 
m 
m 

m/sec 

em/em 
cm3/cm2 

9 Pa 
cma/cma gtcma 

Predicted Migration 10-Piurne M 

Parameter DescrlpdoM: 

Po • Sol Bulk Denllty 

foe • Fraction Organic Carbon In Sal 

ax • Longitudinal Dloperolvlty • x/1 0 

ay • Tn~MverH DIIP8r.tvltr • a.x/3 
Clz • Vertical Dloperolvlty • ax/ZO 

koc • Organic Carbon Partition Coefficient 

ko • Soli-Water Sorption Coefficient 
V • Poro Water Velocity 
Rc • Conedtuont Retardation Fector 

V/Rc • Maximum Tranoport Rats of Dlaaolvad CoMdtuant • IK.II/19Rcl 

RBSL • Risk-Baaad Screanlng Level In Water Provl- by SCDHEC (199SI 

Ux Uy Uz foe koc ko 

m m m g-C/g-soll cm3-H20/g-c cm3-H20/g-son 

Naphthalene I o.063 I 0.o192 1 61 I 1.88 I 3.15E+o8 I 1.70E-G5 I 0.0005 I OA6 I 1.6 I 0.00 I 0.00 I 0.00 I 1.50E-G1 I 1543 I 231.45 

Source: South Carolina Department of Haelth and Envlranmantel Controi(SCDHECI 1998. Rlslc-..J CtJmH:tlve Actfafr frH Permleum ReiH6a, Buraau of Underground Sto- Tank Management. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent c-c. Cx 

mg/L mg/L 

Naphthalene 0.865 0.010 Cx 1 
-~=-erfi 
Csa.ua: 2 

Prepared By· Rey!ewed By· 

u u 

v Rc 
m/sec 

I 1.S5E-G8 I 806.043 I 

Units 

g/cm3 

g-C/g-soH 

m 
m 
m 

cm3 -H20/g-C 

cm3-H20/g-soR 

mine 

m/sec 

mg/L 

C,..,E/CsOURCE 

1.154E-02 

u 



TANK "0" PLUME, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 1 0-year Migration of Constituents in Groundwater 

POE • Point of Expoaure 
SSTL • SlteoSpedflc Target Level 
SSTto-cc • Hychcarllon Concentr811an In Plume Source Area protecdve of RBSLo at POE 
SSTLcaw • Hychcerbon Concentration at Complance Point protecdve of RBSLo at POE 
X... • x • Dl- from Plume Source to POE (along Centarllnel 

X.... • x • Dlatanca from POE to Complla.nce Point (along Centerline! 

Y • Source Width IPorpenclcular to Flow Dlrectlonl 
Z • Source Depth (Perpenclcular to Flow Direction In Verticil Planet 
K1 • Saturated Hydraulc Conductivity 
I• Gro1mdw...,. G,.dlent 
8 • Poi'OIIty In Setur.ted Zone 

Constituent y z 
m m m sec 

Ka 

m/sac 

I 

m/m 

Unlu 

mg/L 
mg/L 
mg/L 

m 

m 
m 
m 

m/uc 
em/em 

cm3Jcm" 

Predict•(" 10-Pium• o 

Parameter Descriptions: 

Pa • SoH Bulk Donolty 
foe • Fraction Organic carbon In Sail 
ax • Longitudinal Dloperolvlty • x/10 
ay • Transverse DIIPal'livfty • Ux/3 

a, • Vertical Dl-rolvlty • ax/20 

koc • Organic Carllon Partition Coefficient 

k0 • Soii·Water Sorption Coafflclent 
V • Pore Water Velocity 
Rc • Constituent Retardation Factor 
VIRc • Maximum Traneport Rate of Dlasolved Con811tuont • IK.II/18Rcl 
RBSL • Rlsk·Baaod Screening Level In Water Provided by SCDHEC 119981 

nv 

m m 

foe 

g.C/g-soll 

Nephthelene I 0.086 I 0.026211 12 I 1.6 I 3.15E+OB I 2.10E·O& I 0.0010 I 0.48 Ius I o.oo I o.oo I o.oo I 1.soe-o1 I 1543 I 231.4& 

Source: South Cerollne Department of Hellth and Envlronmentll ControiiSCDHECI 1998. R/81t.._ed Cortr~t:tlve Action for l'etnlleum Releues. BureBU of Underground Storage Tank Management. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constltuen1 CoOURCI Cx 

mg/L maiL 

Naphthalene 0.046 0.010 

prepared By· Reyiewed By· 

v 
m/sac 

I 4.3BE·08 T 

Rc 

748.391 I 

Unlu 

g/cm3 

g·C/g·soll 
m 
m 
m 

cm3 ·H,O/g·C 

cm3·H,D/g-soll 
m/sac 

m/sec 
mg/L 

CPOE/CsouRCE 

2.144E·01 



TANK "L" PLUME, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROU~DWATER TRANSPORT 

Predicted 20-year Migration of Constituents in Groundwater 

Ptlrameter Deocrlpdorw: 

POE • Point of e.oeure 
SSTL • Site-Specific T-t LeVIII 
SSTL- • Hydrocedlon Conca~ In Plume Source Aree protecdve of RSSLe et POE 
SSTLc- • Hydooc:Mion Conc:entndlon et Compliance Point protecdve of RBSLe et POE 
X.. • x • Dletence from Plume Source to POE lelong Centerlnel 

Xcow • x • Dletence flom POE to Compftance Point !along Centerlnel 

Y • Source Width l ........... cuiiU' to Flow Direction) 
Z • Soun:e Daptb l ........... cular to Flow Direction In Vertical Planet 
K1 • Saturated Hydreulc Conductivity 
I• GrounchdtwGndlenl 
9 - Porollty In Saturated Zone 

Cons11tuent Xpae XPOE y z t Ks 

ft m m m sec m/sec 

I 

mlm 

Units 

mgJL 

mg/L 

mg/L 

m 
m 
m 

m 
m/aec 
em/em 

cma/crna 

9 Ps 

m3/cm g/cm3 

Naphthalene I 0.405 I 0.1Z345I 39.6 I 2.071 6.31E+08 I 1.70E-05 I o.oozo I o.45 I 1.55 I 

Predicted Migration 20- Plume L 

Parameter Descdp11ono: 

PI • Sol Bulk Density 
foe • Fraction Organic Cubon In Sol 
... - Longltudlnel Dlsperolvlty - x/1 0 
ay • Transverse Dlsperllvlty • «x/3 
Clz • Vertical Dl-rolvlty • Clx/20 

koc • Organic Carbon PartiUon Coefficient 

leo • Soil-Water Sorpdon Coafflclant 

V • Pore Water Velocity 
Rc • Constituent -don Factor 
VfRc • Maximum Tranoport Rats of Dlaaolvad Constituent • IK,IJ/19Rcl 

RSSL • Risk-Baoed Screening Level In Water Provided by SCDHEC 119981 

ax ay az foe koc kD 

m m m g·C/g·soll cm3·H20/g-C cm3·H20/g·sDII 

0.01 I o.oo I o.oo I 1.50E-01 I 1543 I Z31A5 

Soun:e: South Cerolna Depsrtment of Hselth and Environmental ControiiSCDHECI 1998. Rl#t-ed Conet:t/w Actlorr for,..,_,., Ret .. es, Sure., of Undatground. Storege Tank M-gemant. 

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Cons1ltuent CSOUIICE Cx 

mg/L mg/L 

Naphthalene 0.198 0.010 Cx 1 
-----=-eifi 
C.sa.qa 2 

Prepared By· Reviewed By· 

<.. .. ) 

v Rc 
m/sec 

I 7.56E-08 I 798.217 I 

Units 

g/cm• 

g-C/g-soll 

m 
m 
m 

cm3 -H20/g-C 

cm3 -H20/g-soll 

m/sec 

m/sec 
mg/L 

Cpae/CsDURCE 

4.84ZE-02 

u 



TANK "M" PLUME, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 20-year Migration of Constituents in Groundwater 

Parameter Descriptions: 

POE • Point of Exposure 
SSn • Site-Specific Tuget Level 
SSn...,._ • Hvdrocubon Concentration In Plume Source Area protective of RBSLI at POE 
SSn_ • Hydrocarbon Concentration at Compliance Point protective of RBSLI at POE 
Xooe • x • Distance from Plume Source to POE llllong Centerline) 

Xcow • x • Distance from POE to CompRance Point (along CamerHnal 

Y • Source Width (Perpendicular to Flow Direction) 
Z • Source Depth (Perpendicular to Row Direction In Vertical Planer 
K0 • Satutated Hydreulc Conductivity 
I• Groundwater Gradient 

8 • Porosity In Saturated Zone 

RDiutlon 6 Attenuation without Biological Decay 

Constituent x_ XPOE y z t Ks I 

ft m m m sec m/sec mlm 

Units 

mall 
mg/L 
mg/L 

m 

m 

m 
m 

m/nc 
em/em 

cm3 /cm3 

9 Ps 
m3/cmg/cm3 

Naphthalene T o.128 I o.o3841 I 81 I UBI 8.31E+OB 1 1.70E-05 I o.ooo5 I o.48 I 1 .8 I 

Predicted r"lO- Plume M 

Parameter Descripdons: 

Po • Soft Bulk Density 
foe • Fraction Organic Carbon In Sol 
"• • Longitudinal Dlsperllvlty • x/1 0 
Cly - Transverse Dfapersivfty • a.x/3 
IZz • Vertical Dlsporllvlty • m,/20 

koc • Organic Carbon Panltlon Coefficient 

k0 • Soli-Water Sorption Coefficient 
V • Pore Water Velocity 
Rc • Constituent Retardation Factor 
V/Rc • Maximum Transpon Rata of Dissolved Constituent • (K,II/I&Rcl 

RBSL • Risk-Based Screening Level In Water Provided by SCDHEC (19981 

ax av «z foe koc ko 

m m m g-c/g-soH cm3 -HzO/g-c cm3 -H20/g-soil 

0.00 I o.oo I o.oo I 1.&0E-01 I 1543 I 231.45 

Source: South Carolina Dopanment of Halllth and Emrlronmantlll Control ISCDHECI 1998. 1&/t-BtJMd Ctlmlt:tirnJ ActiJro for l'rltftlleum ReiH•e•. Bureau of Underground Storage Tank Management. 

DOMENICO DILunON/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Conatltuent CsouiiCE Cx 

mg/L mg/L 

Naphthalene 0.865 0.010 

Prepared By· Reviewed By· 

Units 

g/cm• 

g-C/g-soll 
m 
m 
m 

em• -H20/g-C 

cm1 -H20/g-soil 
m/sec 

m/sec 
mg/L 

v Rc CPOE/CsouRcE 

m/sec 

I 1.8&E-08 I 808.043 I 1.154E-02 



TANK "0" PLUME, CHICORA TANK FARM 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATIENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 20-year Migration of Constituents in Groundwater 

Parameter DucrlpdoM: 

POE • Point of Expolllll'e 
SSTL • Site-Specific Target Level 
SSTL.auoc. • Hydi'OCIIrbon Concemratlon In Plume Source Area protective of RBSLs at POE 
SSTLc- • Hydrocubon Concentration et Compliance Point protective of RBSLs et POE 
X.... • " • Distance from Plume Source to POE !along Centerlnel 

X..- • " • Dletance from POE to Compliance Paint lei- Centerline) 
Y • Source Width (Perpendicular to Flow Direction) 
Z - Source Depth (Perpendicular to Flow Direction In Vertical Plene) 
K1 • Saturated Hydraulc Conductivity 
I• Groundwllter Gradient 

8 • Porollty In Saturated Zona 

IDiutlon a Attenuation without Blaloplcal Decay 

Units 

mg/L 
mg/L 
mg/L 

m 

m 
m 
m 

m/sac 
em/em 

cm1/cm• 

Constituent X.0E 
ft 

y z t Ks 

m/sec 

I 8 Ps 

m m m sec mtm m3/cm g/cm3 

Predicted Migration 20- Plume 0 

Parameter Descriptions: 

P1 • Sail Bulk Da1181ty 
foe • Fraction Organic Carbon In Sol 
ax • Longitudinal Dlsperslvfty • ll/1 0 
«v • Transverse Dlsperafvlty • «x/3 
Clz • Vertical Dlsperelvfty • czx/20 

koc • Organic Carbon Pertldon Coefficient 

ko • Sol-Water Sorption Coefficient 
V • Pore Water Velocity 
Rc • Constituent Retudetlon Factor 

V/Rc • Maximum Transport Rate of Dissolved Conetltuent • IK,Il/18Rcl 

RBSL • Rlsk·Based Screening Level In Water Provided by SCDHEC 119981 

ay koc ko 

m m 

foe 

g-C/g-soll cm3 -H20/g-C cm3 ·H20/g-soil 

Naphthalene I 0.112 I o.o5243l 12 I 1.a I a.31E+08 I 2.1oe-o& I o.oo1o I o.48 I 1.55 I o.o1 I o.oo I o.oo I 1.50E..o1 ·I 1543 I 231.45 

Source: South Carolna Department .of Health and Environmental Comral (SCDHECI 1998. Rt.k-llaed CtmrH:tlwl Actillr fDr Patmteum R.teuu. Bureau of Underground Storage Tank Ma1111gement • .., 
DOMENICO DILUTION/ATTENUAnON MODEL WITHOUT BIOLOGICAL DECAY Constituent CsouRCE Cx 

maiL maiL 

Naphthalene 0.046 0.010 (x-~ _j y ] _j z ] 
~ X eq l'hi¥ X "'J l2Jc¥ 

Prepared By· Reviewed By· 

1\ 
[ ! 

~? 

v 
m/sec 

T 4.3SE-o8 T 748.391 I 

Units 

g/cm3 

g-C/g-soll 
m 
m 
m 

cm3·H20/g·C 

cm3·H20/g-sall 
mlsec 

m/sec 

mg/L 

2.144E·01 
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